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Summary

1. Title

Development of anti-obesity functional food using buckwheat produced at

Gang-Won region

2. Purpose and Importance of Research

If we solve the problem of obesity by functional food, it would be big news in
the world. This study is the development of anti-obesity functional food using
buckwheat produced at Gang-Won province in Korea. Obesity is the most
serious disease in the world, especially in developed country. Recently, the
obesity is increasing geometrically in Korea. To solve this problem rapidly is
very important in Korean society. The infant and childhood obesity are easy to
develope adult obesity, especially company with the decline of physical and
mental activity. The obesity become one of risk factor of diabetes, hypertension,
hyperlipidemia, artheriosclerosis, cardiovascular disease, cancer and sexual
inactivity of adult. In recent, obesity caused the geriatric disease named as
metabolic syndrome or syndrome X. Obesity has the problem itself and become
a reason of other disease. The mortality is increase 6-fold over with 30%
increasing of bodyweight. Present, market size of diet food is nearly 800 billion
won in Korea and the market size of obesity drug is 1.3 billion $ in the world
in 2001. It is increasing 20 % per year and we predict it would be 80 billion $
in 2010. By the result of this study, if we find the special effect of Korean
agricultural products, produce and export that as a new high value-added
products. It would expect stability of agricultural production, high level of

income of agricultural community and development of Gang-Won region. We



believe that the research and development of these study would be important for
our country. It will be the attractive in the emerging market( USA, Japan etc.)
Through this study, we can develope the buckwheat as anti-obesity diet food
by germination. The function of this product control energy metabolism in body.
And, it can promote the energy metabolism and activate the body fat

metabolism, therefore increase the body fat reduction. That is core of this study.

3. Content and Method

For the purpose, we were analysis germinated buckwheat and searched obesity
related materials in it. And we carry on animal experiment by pigs and human
test by volunteers for investigate the mechanism of body fat decreasing effect

of germinated buckwheat.

1) Analysis of germinated buckwheat for functional composition

For search the functional composition, we were analysis the rate of germination,
moisture content, ash, crude fat, crude protein, carbohydrate, free sugar, total
dietary fiber, amino acid, fatty acid, rutin, mineral, amylase activity, trypsin
inhibition activity, lipase inhibition activity and protein profile in germinated

buckwheat.

2) Animal experiment

For investigate the effect of anti-obesity of germinated buckwheat, we had
experiment by pigs. The experimental animal were divided into three groups and
fed control, 5% germinated buckwheat diet and 309 germinated buckwheat diet
ad libitum for 7 weeks. During the feeding of the germinated buckwheat diet,

body weight, body length, chest circumference, waist circumference, waist



thickness, back fat thickness and blood composition(TG, cholesterol,
HDL-cholesterol, fatty acids, LDL-cholesterol, mineral, GOT, GPT, Insulin,
testosterone, estrogen) were measured per week. After experiment, carcass
weight, organ weight(liver, spleen, kidney, heart, small intestine, gall bladder,
stomach), back fat thickness, neck fat thickness were measured also. For the

safety test, we were studied toxicity by SPE rat.

3) Human test

For the mechanism of anti-obesity function of germinated buckwheat, we carried
on human test for 4 weeks by volunteers and observed the changes of body
weight, BMI, chest circumference, waist circumference, thigh circumference, hip
circumference, waist skin fold thickness, triceps skin fold thickness, superilliac
skin fold thickness, abdomen skin fold thickness, abdomen skin fat thickness by
microwave, subscutaneous fat area by CT and analysis of TG, cholesterol,
HDL-cholesterol, fatty acid, fasting sugar, insulin, testosterone, GOT, GPT,
gama-GTP, albumin, total protein, ALP, Hb, Hct, WBC, RBC, c-peptide, lipase
activity, leptin, gastrin, LDH, T3, T4, FSH, LH, cortisol, calcitonin, osteocalcin,

total bilirubin, uric acid, BUN in blood per week.

4. Result and Discussion

1) Analysis of germinated buckwheat for functional composition

(1) Changes of 100kernels weight and germinating rate

After Tdays the weight of 100kernels weight of germinated buckwheat were

increased to 8.1 g from 4.7 g. The increasing rate of germinated buckwheat was

58.0 %.

_10_



(2) General analysis
Ash content of germinated buckwheat was increased to 2.2 % from 1.7% .

Crude fat was decreased to 3% from 4.3% during 5 days germination.

(3) Special composition analysis

@ Free sugar
Free sugar was decreased until 4 days but it was re-increased during

germination.

@ Total dietary fiber
Total dietary fiber content was decreased in early stage, but it was re-increased

during germination.

@ Amino acid
The most abundant essential amino acid was arginine and next was leucine,
lysine, threonine, phennylalanine respectively. The pattern of amino acid content

was decreased and re-increased during buckwheat germination.

@ Fatty acid
Oleic acid was decreased, but linoleic and linolenic acid were increased during

germination.

® Rutin
Rutin was increased about 350% to 69.0 mg% from 19.8 mg?% during 7 days

germination.

2) Animal experiment

_11_



(1) Measure of body

D Body weight, body length and chest circumference
Body weight of experimental animal was decreased in 30% germinated

buckwheat group.

@ Waist circumference and thickness
Waist circumference and thickness were decreased about 14.6 cm and about 1.5

cm respectively.

(2) Measure by microwave

@ Back fat thickness
Back aft thickness was decreased to 1.6 cm and 78cm of 5 % and 30%
buckwheat group respectively. Adding 1% germinated buckwheat supplement, the

back fat thickness of experimental pigs was decreased about 0.057cm per week .

(3) Blood analysis

@ Protein and albumin
Total protein of experimental pigs in blood was increased 30% germinated

buckwheat feeding group.

® TG and fatty acid
Triglyceride was increased in buckwheat diet group, but free fatty acid was

decreased in buckwheat group dramatically.

® Glucose and insulin

Blood sugar was decreased in buckwheat group.

_12_



3) Human test

(1) Measure of Body

@D Weight and BMI
Body weight of subjects were decreased to 62.8%:11.6kg from 66.0E£15.2kg. The
BMI was decreased to 22.6+2.4kg/m’ from 23.9+3.5kg/m” in buckwheat dietary

group.

@ BMR change
The BMR of subjects were decreased to 1610.9+4299.0 kcal/d from 1568.4+306.2

kcal/d in buckwheat dietary supplement group.
(2) Measure of fat

@® Abdomen fat by CT

Abdomen fat of subjects were decreased to 237.8+94.3cm’ from 245.7%119.0cm®
after 4 weeks in buckwheat diet supplement group by CT. The subscutaneous
fat area of subjects was decreased to 186.0+7.7cm® from 197.5+1009cm® after

4weeks in buckwheat diet supplement group.
(3) Changes of blood composition

® SBP and DBP

SBP of buckwheat diet group was lower than control diet supplement group.

@ Changes of albumin, total protein and ALP
Albumin content of subjects was increased to 4.4+0.2g/dL from 4.1%x0.1g/dL
after 4weeks. Total protein was increased to 7.5+05g/dL from 7.0%0.3g/dL

after 4 weeks.

_13_



® Changes of blood sugar, insulin and c-peptide
Blood sugar of subjects was decreased to 88.2*85mg/dl from 89.6%7.7mg/ dl
significantly after 4 weeks. Insulin was rapidly increased to 18.3*13.1 mg/dl

from 85%£26 mg/dl

@ Changes of triglyceride, total cholesterol and HDL-cholesterol
Triglyceride and cholesterol of subjects were increased to 102.0+35.1mg/dl from
77.7x222mg/dl and to 171.1£31.5mg/dl from 156.1%*222mg/dl after 4 weeks

repectively.

(® Changes of free fatty acid, lipase activity and amylase activity

Free fatty acid of subjects was decreased to 406.0%£259.6 mg/dl from 621.1%
236.9 mg/dl after 4 weeks. Lipase activity of subjects was increased to 34.9+79
IU/L from 32.9x78IU/L. Amylase activity was decreased to 725X49IU/L from
IU/L 77.7%£10.7 after 4 weeks

® Changes of leptin, gastrin and LDH

Leptin content of female subjects was increased to 12.9%6.8ng/mL from 11.1%+
4/ng/mL. In male subjects, it was decreased to 4.7*2.4ng/mL from 55%
3.Tng/mL after 4 weeks. Gastrin and LDH were increased to 32.716.3pg/mL and
306.7+33.11U/L from 30.7£89pg/mL and 2835%309IU/L. respectively after

4dweeks

5. Comment for use

These results indicate that the processing products of germinated buckwheat
will be used for anti-obesity functional food. Also these germinated buckwheat
will be expected to be produced as an effective therapeutic regimen for obesity

and diabetes.

- 14 -
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A 1A AR 4
1. Al 2 433X
7} A=
YEZ AIET v e BYdE FATANAN 7T vEd S AR ALL3A T
Aol AL-&3 Aleke EF 9@ HPLC gradeE A3
Age] AHEE AP A= WY Lol P AL sE F F(LAN7A)
BFALvd Al AZRE Y3519 freeze dryer(YA#)E AFESIG T =3 thke] 2
HPLC(Jassco. Japan)& AH&3t9 3 A4l 2412 gas chromatography(HP 5890
seriesll, GC)& A3, enzyme activity SHE H3sle UV-Visible
spectrophotometer, high speed centrifuge 2 gaE 248 gk gel
electrophoresis, ¥7]% #2412 93} atomic absorption spectrophotometerE A}
sttt

2. Ay

7b. A2z AU

ZAE A A T 5 WE 10kegs ABstn A 3 XAV =
TEZ AAY F 15CTY B 482 AASAT. FAE WEE  plastic trayol
g1 2o e FZS 9o Bu FedA 793 DofstAth Zopd A=
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soaking ¥ AlEE control2 3lo] w] 24A1 7wtk AAGE AjZbol] AUo] FA| -2
0Ce W&id HAstHon oyt o & w71z AlZE B#ASHYG7 dAd

freeze dryer o] Yol FAlo]l AXAZ T BEHste] B8 ARE ALY &
o} 48AZE, T2A17F, 96AIZE, 1204172} N BE 47 1234F TR 2 Es9Th

. MYF, wolg, Wo|, Ikg FA =4

(1) BHF L Pdops : HWYA R Ao WE FA W} wolEE A3
3t B petri dish(dia 20cm)ol] WZ A& 10082 3 filter papers FHOE
Za1 7 9ol 10X10703 #HEste] FAY Wsiep dol &g FASAY. F

Aztste] AHE 10089 ARE A ¥ e FES WAES A&t Al
A F FAE SR o Lol g wolste Tt WY A DB ARt

o) 244 bvbeh B@ske] Bl mols] AFtate Ao ANsATh

i

(2) BeBol(AFx=)FA © Samplingd A& 1002 F 30¥8S FHAZ FHsto

2}2te) ¥elQol g calipor ZAT F Hate] FFAE FA}AT

(1) F28F : durtd Azxgoz 2R3540

(2) 3EFF :550CHAR g T FAZZ Ayt
(3) AMFF : Soxhlet’Rol o)3te] =Astgct”

(4) 29N A3F : Micro-kjeldahl'# ol 9J5te) =A3gt”
G) FEFEHRF : e 488997
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o
s
s
-2

L
1 w2 +4

ol F enzymed ZAlo] wE BdE e W E HESV] Hste] Hol AR
F w9 F%e BAAGGPY F A8 28 100me] S Y1 6
0T shaking water bathol A 30%3F & %33, 8,000rpmolAt 1087 44 EE
lo] AEAS Hs AT o] A5 dSsep-pak CI82.E A z|8e] 0.45m filterZ o

al

ste] HPLC €48 A8 =2 AHgstgith. olw] HPLC £4 %712 Table 1% 2

{1

O

typical chromatogram< Fig. 13 7t}

Table 1. HPLC condition for sugar analysis

Instrument . Waters

Detector : RI

Column : Biorad Carbohydrate Analysis Column
Solvent : Water

Flow Rate : 0.5mé/min

Column Temp. 1 87T

ALCTAADUS CHANNEL A BUGERIDIN.D)

WmAY B
¥
2000 :
4 é ¥
15004

16,393

14,181 . aacehardse

Fig. 1. Typical chromatogram of free sugar in Buckwheat.
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gAY Holds AU o FFAARY  F, AFE Zzel 60T
05% olehg 225m0E JHaTh oWEt ARGAY SYU LS 412 Bh F5
AeolA 1AZF WA ste] AN v AeolES Y

o]
G710l 78% AT 15mE 7t 2AAZ F FlHsho

al

B2 78% Re2 Aol Hol Trh WAL T8% ol9g, 965% olwe am of
E9 w02 27 15m4 28 Atk oldEe] AFIHA ES FEI FAA
2 ¥ 105TCTY HA=z=7)dA 3E% ijé/\]?]i A Aol Bl A 1AIZE FFoR g
F ORAZ o} o9 Agelee) FAS Wk shtel oiny] FAbe] ojste]
g5ta olo] 6258 Fatol WMAFOR sm, E b2 shtel o3ty
AAE 525CANA BAZ AN F HRES TG AAZ AT TADL
3hel ohzle) Ao met FHolM Ko FFES FHA

—

i)
D8
of¥
o
A

S

FMNBE Blmg) = TAFRFIAT A (mg)- Pe-As
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3) obvl=it ¥4

Tryptophang A9 ozt BAL pico-tagdol wgth® Ao A=
(@9 a 10mg)S Al@#e] 23 0.03% B mercaptoethanold T+
10mE 7hstar, 27isle 283 T 110ToNA 24413 7hrEalistd 5%, 71518}
dabg 9 B ¥, pH 2282 930 ARZ ALY, dAEE AR S0uE

sty JFH=Z7F A=E  Pico-tag workstation{Water, USA)olA =3 F,

ol
@)
?
s
®!
ofo

2

water : methanol : trymethylamine (2:2:1) £%-89 10uE #H7Istd AAZAIH
tt. AAZ " A8l water : methanol : trymethylamine : phenylisothiocyanate
(7:1:1:1) EF8Y 20E 78] phenylthiocabamyl amino acid2 F=A3F A2
T Al AFA A, of7)9 sample dilute(Waters) 25005 H7}8te] AxH Al=
Z 83t & HPLCE B4 st w42 Waters 717 U6K injector, 510
pump, 680 gradient controller, 486 absoebance dectector, millennium software=
o] Fo]z1 HPLC systemol]A] &3} 1, column< pico-tag column(3.9X150mm, 4sm,
Waters) S Ab&3tg o, B4 Foe 47C2 FASAY. oju o5 A o=+
Eluent A(Waters)Z AH8319 31, Eluent BE 60% acetonitrileS A&t th

(4) A3 24

2 2stga” &, Asdde
soxhlet F&7]A4 AWE FE2T F Ny gas® AxAZ th5 AOACE I IUPAC
Aol wz} BFs3-methanol methylation 'Y &2 ester3}slte] ¥t ol &4
Z7L& Table 29+ 211, standard chromatogram< Fig. 29 Zt}.

Akt 242 Gas Liquid Chromatography ¥ 2
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Table 2. Analytical condition of GC.

Instrument . Hewlett packard 5890
Detector * FID

Oven Temp. 1 220C

Column : FFAP

Inj. Temp. 1 290C

Det. Temp. 1 240C

Flow rate spilit : 982

Flow gas * N2

2
e
Sea

=

e

b

Fig. 2. Standard chromatogram of fatty acids.

(5) Rutin ¥4y

Rutin A%< Ohara?l B8-S ¢85 gLn go] AZsARt? Az 168 A

_34..



bt AAEEsIY AE NS 02um milipore filter2
At 42 standardol] 3 areaZFE A4lsE

3} 730, typical chromatogram< Fig. 33 #Zt}.

Table 3. Analytical conditions of HPLC

Instrument : JASCO
Detector ! Variable UV Detector
Wave length : 350nm
Column: ODS Column(Capcellpak AU 80 5um, 4.6mm® X 250mm)
Solvent © A(100% H0 with 5mM Pic B 5mé)
B(60% MeOH with 5mM Pic B7 5mf)
Oven Temp. : 35T
Injection Vol. : 2044
Flow Rate : 1mé/min

Stop(20min, B:100%)

Start(Omin, A:100%)

U

25&»05{ '

20805

11";55%'951

L

1.0E+D5

50F104

% :

- : -
L;.M. S R e

Ak on = . O 06«' et

5500 tmin]

Fig. 3. Typical chromatogram of rutin in Buckwheat.
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6) ¥712 &4

Atomic absorbance spectrophotometry o] ¢jste] 2434tk = A= 50g9
2gh 3AF 10meet g A 10mE 7hsle] 71dsiEA SREE JAs A BE
st A TRt BE7E B ARE SHFE LR T F B4 L A

A}gshgi e,

o
it

(7) Enzyme activity ¢ =A
D a -amylase activity

Zojl L] a-amylase B4 Petere] Wol] ofstel FAFATTE 0.067M
NaCl& 53 0.02M phosphate buffer(pH 6.9) 100mlel] 1g9] soluble starch& =
A1 FEN 1mlg 37°Coll A 1083 AN F, 2E4 Imlg 7hste] A3 5
7 ES A AT 587 v A7l g Ao 2mle) dinitrosalicylic acid reagentE 7}sh

S4AE BEEA3 AX F #E Water bath AollA 5EZ¢t 71Estn Ajutal 4
3l o2 540nmeolA TFEE =AYt A189 a-amylase A ZAA] R =

Bl #7718 7] & (soluble starch) ©]9o] &A4F&N A7} it Y=

T
e

L
A

o

aFEd /8L A7AA g FHlA a-amylase B4
o)

3 |4 wjF=Act o]w blank © EAEHE 71E HAAd ¥

3
gatel 248
blank® s+,

A
ofs
kl

@ vi2asrod Axvy
W2 0.5g%] phosphate buffer 5Smé(pH 6.9)°] 3413le] 1087F 23 T A4

3027 AAStY 45N 0.1mlE AFE3te] 2ol WHde] amylase 4N Z AL

st
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@ W F=do g3 &4 inhibition YH-§

— amylase inhibition

A3 saccharifying enzyme 0.1méE phosphate buffer 10meol] FAste] A &HO
z Ayt A F23 WLAEd Ime] 29 1ME A3 25T
water batholl A 10%7F wk&3te]l 1 & 0.1mE AN T gAoz AR

o,

[
Y
>,
fol
P
oo
&
rlo
Im
i)
>
Do
(@)1
2

i
o
2
oxl
ofo
K
i)
[»
{4
2

phosphate buffer(pH
762 APA §4 fdo= /\}%’3}‘}?\ CEQA Aads SA-S] 9% WEE

2Ae o} WY 77 5gol FR4 S0mE rhate] 1087 muksta Aol 308

=

g Zopuld Faofe) A WS oA FE2F WLITY Imtel T4 Imb
E E¥35te] 35T water batholl A 1087F &3 & Holsls EYA 248 5
Aokl AqAaHE FAATG =9 dlmE wde] A 1me] phosphate

buffer(pH 7.6)& Yol AH&3stAt.

12ml 94 2@ 712889 50 mIE ¥ AS(E42EY) 1miE ¥ 5 &%
A3 1087F vkg-dtt} o 7)o 5% TCA €9 10.0mliE 21 & £ &
)

1
gZo A 3087 AXFT 4000gol A 20%7F FAE e F 280nmel A FF
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— Lipase inhibition &%}

Hhg-o] A}8-3F lipase &AL g#Ho]= 0.01gs 10m¢ triethanolamine buffer (pH
85)E g3lsle] A3t} Lipase o thd Zopr el A& w32 lipase &4:1
e o] W buffer FEN(0, 1, 2, 3, 4) IS 24z £33t 30C water bathol

A 1023 whgste] &4 oA v T FA ARE AREsiTh

o
ok

<FAWY>

Cap test tube®) incubation £FE 1.0ml ¢ A& 0.1mlE ¥ 30C water bathol
A wwkeld A A 83 1087 wvgd T owkg s Ax|Er7] 95l 70-90C water

bathell 187F HA]ete] wr2S AA A|ZHTh 7)) chloroform 5.0 ml ¢ copper
h=)

o
>
M
i)
ot
s
i
O[Nl
rlo

reagent 25mlE %1 vlE 3 ¥+ 20
Fste] wEgm JAe FEgYo)

2 &2t} chloroform & A &3]

NG s

S 9
N
S
2
&S
k1
Jfu
ol
=
g
=
o
Mo
e
ata)
i
Ak
rJ
lo

7195 @ W wAge) AU BAHI] Astel AR 5g o FFRS

i
tlo
4
2
oo K
2

% 15% 9] acrylamide gelS ©| 8§83ty H7|gdE35dh A7]

T S AEL 25% Coomassie Brilliant R2508 ©]83ta 3087 423 & &2
£
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B Ao A3 Hx= wF F(Landrace-Yokshire) 02 HH A5 42.2Kge 1A

E(385 - 465Kg)e AH&stom, o5 247 4uieE], 11wkl E Svpeld Al IFo
2 EBYste] 2. AL

FAA £& AHEEAY dE ToEe A 1
T AF 41.7 Kg oJAth 5% ol EAL R

£ Peslgon A AFE 41.7Kg ©IATh

o} FA3EE 2o BT AT
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Ak

& 433 Kg ol
i} 284l

2 AT AHg® AFNel = ¥ 2ge) B %A AP AA%e] Az AR
S Atk Al &3 9% AL Table 4,5 % 2ok 48 Hol=

A S TR e B ATANA A elAn WU Ao 14 UE B
EEERCERVE S
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7t ARERAS
B AR sA %S 20029 79 2697 9% 12974 FUE FHA AR
2A §Eel BRI AgSEon, 49FEe 49 T et 27 kY 7

Table 4. Diet composition of animal experiment

(%)
Item Control BW
5% 30%

Ingredients
Corn 48.15 43.15 32.55
Wheat 14.0 14.0 0.0
Soybean meal 194 19.0 175
Lupine 4.0 4.0 40
Tallow 45 49 ’ 7
Rye 1 1 0
Rape seed meal 25 25 25
Molasses 25 25 25
Meat meal 1.0 1.0 1.0
Calcium phosphate 1.2 1.2 1.2
Lysine(33%) 0.14 0.14 0.14
Salt 0.30 0.30 0.30
Limestone 09 0.9 09
Vit-min premix”’ 0.15 0.15 0.15
Choline chloride(50%) 0.07 0.07 0.07
Antibiotics 0.05 0.05 0.05
Antioxidant 0.04 0.04 0.04
BW flour - 5.0 30.0

Total 99.9 99.9 99.9

YVitamin-mineral mixture contains following nutrients per kg:

Vitamin A, 6,000,000 IU; Vitamin D?, 1,200,000IU; Vitamin E, 20,000mg;
Vitamin K, 3,000mg; Biotin, 200mg; Folic acid, 1,000mg; Niacin, 20,000mg;
Phantothenate, 13,000mg; Thiamin, 2,000mg; Riboflavin, 4,000mg;
Pyridoxine, 2,000mg; Cobalamin, 20,000¢g; Copper, 10,000mg; Iodine, 200mg;
Iron, 50,000mg; Manganess, 20,000mg; Zinc, 50,000mg; Selennium, 150mg
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Table 5. Nutrients composition of experimental diets

(%)
Item Control BW
5% 30%
Chemical composition
Crude protein 17.0 17.0 17.0
Crude fat 7.23 7.63 9.80
Crude fiber 3.14 3.14 3.14
Crude ash 5.20 5.20 518
Calcium - 0.74 0.73 0.73
Phosphorus 0.57 0.57 0.58
Efficacy Phosphorus 0.35 0.34 0.34
ME (kcal/kg)” 3,305 3,350 3,350
Lysine 0.96 0.96 0.96
Methionine 0.29 0.29 0.29

Cysteine 0.28 0.28 0.28

IMetabolic Energy : calculated value

27 sRolA Agagon, APELE AY Pol w 247 suiEy FEed
gt Atmsh B2 A% FAsgov AT AR 9
2 WY AFsel EAEE AR AR FE ARG a% 9F R AFBes
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o 283 5 A% 53

SONOACE 600 =g <94 = , E ALRShe] SA SR
25MHz Linear Probe(F]#] AR GE)E A3t =% 1084 ZujAlo]E& HE
st 44S FUH 3 § 48 o A, 54 @Az AS &85
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av)
N
=
BN
f'i\(—):
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a
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ol
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o
£
ol
D)
ok
—n

A F A AW ABakdch AP Dele o 1583 AAske] $uA F
3000pmel A 1087 94 Fajstel I¥e Tesgon 2y P oA A4
Belstel & RS @A 3 @ F 4 SEegen 24 @Ad 0T ¥E

wasag.
uh. Ay

(1) 29489

0 Protein

- AAHHE ¢ Biuret method

- A e - @A 9] peptide bande &ZE] &9
Cu2+ol 2% chelatestFES FAste] Aoz WAHD, o
€ 40nmoi| A} 8] A Fg}

- 3 X :64-83 g/dL (Huamn 3i1x])

~ A& A]¢F : Protein (A&A} : Bayer / A &= : Germany )

- A&717] © ADVIA 1650 (A ZA}: Baye/ AlZ&=F © German)

0 Albumin

- ZAAMH : BCG method
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- AAa

- A

- AF&-717)

albumin-BCG complex & #A3slx, ol9 T3% F7HE

660nmol| A &4 g}

: 35-5.3 g/dl. (Huamn #a13))
~- AFEAJoF ¢

ALB (A A} : Bayer / AlZ= : Germany )

: ADVIA 1650(#) ZA}: Bayer/ Al3= : Germany)

Cholesterol, total

- BAbg

- AA9e

. Enzymatic method

: Cholesterol estert Cholesterol esterase®] ¢]3} Cholesterol®}

Free fatty acid®] @ e 2 7} F3l9t}. Cholesterol A4

E 238t Cholesterol oxidase®] ©}3 Cholesterol-3-one &2
=, 3238} (Hydrogen peroxide)2 AHZZ AJA] 3hct,
Peroxidase?| Zul|z}-&o] <J3] Hydrogen peroxid,4-amino—
phenazone, Phenol®l 37+4] 3}3tEo] ZAgste] A8 W 5
A7t Hx A" Ao FeE 505nm oA AT

: 130-220 mg/dL. (Human Z313])
oF : CHOL (M %A} : Bayer / AZ= . Germany )
: ADVIA 1650 (A ZA}: Bayer/ AZ=: Germany)

HDL Cholesterol

- AAY

: Selective inhinbiton method (& 34)

S REEE

°] polyanion HgA7F AHIG, FAl] wEAAAT BT
Lipoproteinel] &2ttt A2wkgolx &iot WEEHIAZ A
7V=A, Z+2be] lipoprotein®] thgk A e xte]lE LDL-H-F
Asde dAAZ F234d A= go} ot HDLA tiaix =
AAAL EA xFho] doju}, &47F HDLA W Hojxo
2 24374 "o HDL-cholesterol®] Eo]4 #HZEo] 7H5aiz
t}.
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-z 3 A :42-74 mg/dL. (Human® 11 %])
~ A& Ak : HDL (X1 %A} : Bayer / A%< : Germany)
A 7171 © ADVIA 1650(AZA} : Bayer/ A& Germany)

!
A

0 Triglyceride

- ZAAPEY . Enzymatic method

- AAFYAE : Triglyceridex Lipoprotein lipaseo] 2}8} Glycerol¥} Free fatty
acid2 W3lHT} o] Glycerol Glycerol kinase®t Glycerol-3-
-phosphate oxidase® &A)3}o] Hydrogen peroxid-ase® 3
¥t} Hydrogen peroxide, d-aminophenazone$} 4-chlorophenol
© Peroxidase®] #8992 Colored complex® A3, ol&
50bnm oAl &A%}

-z 1 A : <150 mg/dL (Human#31X])

- ARg- Al ek ¢ TRIG (AlZA} : Bayer / AZ= : Germany )

- ZA717] : ADVIA 1650(A) ZA} ¢ bBayer/Xﬂfﬁ'i,L : Germany)

0 Glucose
- ZAAHE  Hexokinase method
- AAFY e © Hexokinase

Glucose + ATP ————-—~ > Glucose-6-phosphate(G-6-P) + ADP

G-6-P + NAD+ ————————- > 6-Phosphogluconate + NADH + H+
#7¢ 340nmell A NADH® §3% S718S SAH I
* G6P-DH : Glucose-6-phosphate dehydrogenase
- % 31 A @ 70-120 mg/dL (Human F3x})
~ AF8 A2k : Glucose (A XA} @ Bayer /A% = : Germany )

- 2A717] : ADVIA 1650(A|ZA} : Bayer/AlZ= : Germany)

0 Porcine insulin

- HAMYR  IRMA
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- A A7 29D tubed] HA o] A oAl BAYEA L

A3l sandwhich €2 o)t)

Iz : 5-15 ulU/mL

- ZAAFA12F : Porcine insulin ( AlZA} © Linco research / A &= @ USA )

- A}£7]17] : Gamma counter COBRA (A %A} : Hewlett packard / A&

USA)

0 Free Fatty Acid
- A Enzymed (ACS-ACODW)
D dHF FEABA CoAdt ATPE ZEAE3E ACS7E 28319,

AcylCoA, AMP 2 Pyroric Phosphoric acid 7} A €t}.
RCOOH + ATP + CoA ACS.I\/[QZ+ RCO-AMP + PPi

@ 1940l A" AcylCoAd] ACOD7F #&3ted, Trans-enoyl-CoA

ELR S e SR R R R

RCO-CoA + O __ACOD R’'CH=CHCO-CoA + H20:

ACSHH§-Fo ZESHE CoAr BANEE Asfst=z, (ACID-POD)
Hk-S-wjj o], N-ethyl-malaymide® 2H-8A]7]9H, CoAdl 9§ Al AA
sttt (CoA + NEM — CoA-NEM)

@ 71N FFHor HAHE FsssE PODS 2Hg o=, 4-AA%

EMSTE 43} =gAIAA A quinones AA 3t} o] &4 quinone
S W 555 nmolA SRR EAN FHAANANE FeA Ao
* 41 ACS : acylCoA synthetase
ATP : adenosine-5’-trisodium phosphate
ADOD : acylCoA oxidase
POD : Peroxidase
EMST:N-ethyl-N-(B-methylsulfoneamidethy)-

m-toluidine Na

NEM : N-ethylmalaymide

-z 3 % 176 - 586 uEq/L

h=
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0 Electrolyte

- APy

- AAHAE

- A

- % 2 A

- 2477

0 Iron (Fe)

: NEFA(AZA} @ A1 / Az Korea)
: Cobas-Mira (A %A} : Roche / A Z= : Switzerland )

(Na, K, Cl)

: ISE method (indirect)

: A9 E jon¥} ISE membrandeztd] 452802 SAHAS(ISE)
714 = (Reference electrode)?toll LAstE AAAE 54
td AFHeE By F55 730

: Na 135-146 mmol/L (Human % i13})

K 3.4-5.0 mmol/L (Human 3 34])

Cl 97-107 mmol/L. (Human 3iL3])

%

ol

: Na, K, Cl (MZA} : Bayer/#A|Z= : Germany)
: ADVIA 1650(A=A} : Bayer/Al &= : Germany)

. OCPC method

: Alkalig€ 9 3}oll A metal-complexing dye$] o-cresolphthalein

complex= calcium¥®} Z%3le] red chromophore® RH=+U]
o] & 545nm A =A%t} Magnesium ion? 9FES wiA 3}

7] 98- 8-hydroxyquinoline2 #7}3t}.

: 8.2-10.8 mg/dL (Human 3 11%])
- ARgAJ Sk
: ADVIA 1650(AZA} : Bayer/#| 2= : Germany)

CA (A ZA} : Bayer / A|Z= : Germany)

: Ferrosine 224

: serum%E 9] iron Transferrin® 2@ dom=, 4335

A ARERAE FEAAA ZHAIEA T FAAR 371



ALz}t / A Z= : Japan)
: ADVIA 1650(A %A} : Bayer/A|Z= : Germany)

A A

: M 80-200 ug/dL (Human ZiL3])

[+

__rL

[}

=

4_0/] og:

&

! IRON (A=A} :

)-

=

A)

- F 70-180 ug/dL (Human Z31.%])

s}

1A

-

- A
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2. A3A

! BD A5 SR AFAHEPF) A=

A&

, FAMAA 5FH

(2) A

(3) AH&

b

T

N

A1z 124]

Az

37131 107203)/A12F =% 1507300 Lux® 24)

BK

=
RER =

34N Fol Tl A}

Fol ¥

te 13 A5Fojst ok

3

o FolFe A

BK

o

<

o M E 5000 mg/kgS Al

&)
1=

Fe) A eggkth mheka] B4

ojy

o
(mg/kg)

ol
(ml/kg)

_,_VL

20
20
20
20

Male

Vehicle

11 7 15
6~ 10
16 © 20

Female
Male

control

5000
5000

Tl

5

Female
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AP YA S AAASZX9 BMI+= Table 6
3z gAREe] 9 PFAHE Table 79 2yt 2 giazte] 7] A

AZAE 28 220 K49 Fel7t oo, 4d HIMAF @ FHQ

Table 6. Anthropometric parameters of the subjects.

Height Weight BMI
Age
(cm) {cm) (kg/m’)
Total
21752 164.1£9.0 66.0x152 239+35
(n=16)
W7 F 1
GB emaie 91355 159.0+4.1 58.8+6.3 22,918
Group (n=11)
Male
( 5) 224451 174.4+6.9 80.4+18.7 25.7+5.8
n:
Total
20.4+2.2 165+10.2 66.8+16.3 24.6+4.3
(n=15)
Control Female
19.8+1.2 160.1+5.7 58.9+8.8 23.3t34
Group (n=10)
Male
( 5) 21.8+33 176.8+8.2 82.9+16.3 28.0+5.1
n:

1) Values are mean * S.D.
2) * p<0.05, **p<0.01, ***p<0.001
3) ab and ¢ are significantly different compared with control levels of total, female and

male respectively.

Table 7. Dietary intake of the subjects during treatment .

GBW-7 group Control group
(n=16) (n=15)
Energy intake (kcal) 1642+137.6 1637+1154
Protein (g) 59+3.5 59+4.2
Fat (g) 4127 4325
Carbohydrate (g) 268+26.2 259+23.5

1) Values are mean + S.D.
2) * p<0.05, **p<0.01, *+xp<0.001
3) ab and c are significantly different compared with control levels of total, female and

male respectively.
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(2) AEE &4

k2 XS4 7] InBody 2.0(Biospace, Korea) 910 FAIE X Ho AE3] &
g AAZE (LBM, Lean Body Mass), AAWz (BF, Body Fat), A&
(%BF, %Body Fat), 3 4% (TBW, Total Body Water), S%A%& (WHR,
Waist Hip Rate), 3¢ &S & (AMC, Arm Muscle Circumference), 7] % thA}=
(BMR, Basal Metabolic Rate) & =4 3%ich

3) A< 54 (Mid—-arm circumference)

Fedle AREY AFEVIHH FFEVY $29 2 EUE A2 FAHAG

(4) v} =% (Abdomen circumference)
Hl S8l Hul2 A Aol Agdidx zhzbe] dukyel s FFHE FEg o

Hg BE AANA %8 WA Al A WBEEAN FAR ZRAG

oo

b)) 943 °]V £4 (Hip circumference)

FEeol EUe FuE A Aud Fdolo JHF F& FEY EUE AR 4
st 7 EEE RS dohdy] dstd SAAE AF gAY ¢

dA S48, BE SA4A 247 WA ExE &<, 2t

6) 31W A =4 (Thight circumference)
MR e SulE A A sEA e Bt F2 29 2dE E4E &F

she e,

(7) 7}&E4d (Chest circumference)
EdE S92 A ™A F¢ & 53 €A

7V bk B 2dE A2 SAsAH.

Aol Lol upd 2014

i
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1) I3 5F4H 57 (Skinfold thickness)

4

9 E5FH FA = Skinfold Caliper (Skyndex, USA)Z 0.1lmm7A w 3 &4 A,
F W FAste] HIEHRe FERTh ARG E AF9(Triceps), FSAFE

(Superiliac), ¥i% 9 (Abdomen)E A @AIZt A3} 15, 25, 4575 SA3A

ZeE o83 FHHXA, Wi, ATy ASAYFASAL SA-600 e D
7] (Medicine, Korea)?] 25MHz Linear ProbeZ o} &3to] Z+ #9lo A, 54 2
Abzbell oj&] A AT 2t R4 FANFAE S RUEH & F A A

ez ZAsYG ©

3) A3y 93#FY(Computer Tomography ,CT)ol 23 BZF U AWEXE
=

J

AgHols AHFHsl7] FAAI Fo F 15, 2F, 457 AHASIRE o FHAAHAA
BY AzgudEads A9 ol Somatom Plus-4 (Siemens Co.,

Germany)E ©°]&3l9 Q3 4-5 & 3435t Hounsfield number —1507-500]

&ate ¥9A8 &Aso & BXE XA (total abdominal fat area)® 7393, &
o v 59l B8 AAR ¢rES WA AWFEZF (visceral fat tissue) S.E, B}Z
#2 393 A %A (subcutaneous fat tissue) 2.2 o] WAL gt

oh. "ol 2H
AYelg HAY AR Fol F 1T, 27, 457 A% A W FH el

A 10me] ANES  AFH&te] albumin, T-protein, ALP, glucose, insulin,

C-peptide, SAX Y, Y 2HE, HDL-Zd 2 H &, FFA, leptin, gastrin, lipase,
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amylase, GOT, GPT, v-GTP, Ts T4 FSH, LH, testosterone, calcitonin, cortisol

osteocalcin, =& FH-E ZA3}7] Ysted 4L 3000 rpmoll A 20837 LA E
3t dH S . FEsigen, 2ad g3 S 43571 A7tA -70C Deep Freezerol
wyage. AHY FA F 2mE Hb, Het, WBC, RBCE #4387 sl

EDTA A% tubed] 7}ete] A EA319 ).

(1) olpAuy

0 Protein
- A o Biuret method
- AAE - @A 9] peptide bandE e &Aoo A
Cu2+ol 23 chelate3tdES FAstY Aoz TAHY, o
£ 40nmell A ¥] A4 gt
- 2 31 A 64-83 g/dL (Huamn Z a1 x])
~ AR&-A] ¢k & Protein (A]3A} : Bayer / A& : Germany )
- AF8717] : ADVIA 1650 (AlZA}: Baye/ A& : Germany)
0 Albumin
- AAP - BCG method
- A2 : Albuming pH 4201 4ABCGS A =] HF A
albumin-BCG complex & 3dAl3dlx, ol9 §3% F7H&E
660nmell A 573 &t
- % 31 A :35-53 g/dL (Huamn #31%])
- Abg A2k © ALB (AlFA} : Bayer / A2 : Germany )
- AF£717] : ADVIA 1650(A %A} Bayer/ A% = : Germany)

0 Cholesterol, total

- ZAAP3E : Enzymatic method
- ZAAFY Y : Cholesterol ester+= Cholesterol esterase®] ¢}3] Cholesterol¥
Free fatty acid®] ddl2 7} Es¥ 4. Cholesterol2 b4

E )8}l Cholesterol oxidase©l] 23} Cholesterol-3-one ©.&
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5™, 3}AF3}t 2 (Hydrogen peroxide) & AHEE AA 3o}
Peroxidase®] Zullz}8-o] 23] Hydrogen peroxid, 4-amino
-phenazone, Phenol®] 3714 3}§Eo] 25l ME we &

A7 B AYR B AeS 505nmel A =4 wet.

: 130-220 mg/dL (Human ZFiL%])
: CHOL (A ZA} : Bayer / A|Z= : Germany )
. ADVIA 1650 (A ZA}: Bayer/ A& =: Germany)

0 HDL Cholesterol

- A AP

A

N

- %% 3 A

- gk

|
A

A717] -

Selective inhibiton method (2% %)

AREEAA TFAP ] A A polyanions H7FstH B84
9] polyanion H&A7F AAF I, FA WSAAAT EF
Lipoprotein®ll &&€th A2wtgo A g9 WSS A7
ZVEA, 237+ 9] lipoproteino] ¥ 3kA el Aol LDL-EF
A Tl AAAZN F248 AZ ol ok HDLO thajiA
= AqAAL EJA 9 A %he] dojut, &4:7F HDLRE S0]F
o2 #8387 =o] HDL-cholesterold] 5013 &0l 7153
Zt}.

42-74 mg/dL (HumanZiLx])

HDL (A|ZA} : Bayer / A|Z&= : Germany)

ADVIA 1650(A ZA} : Bayer/ AZ=: Germany)

0 Triglyceride

- A

- AR

Enzymatic method

Triglyceridex= Lipoprotein lipase®] 2]&] Glycerol®} Free fatty
acid2 ¥t} o] Glycerol2 Glycerol kinase®} Glycerol-3-
phosphate oxidase?] &A}3}o] Hydrogen peroxidase® H3%
#t}. Hydrogen peroxide,4-aminophenazone 2}4-chlorophenol<
Peroxidase®] 2H&© 2 Colored complex& A3 ol &

505nm A} =A sk},
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- 2z 31 A : <150 mg/dL (HumanZ 32 =])
- AR&AJoF @ TRIG (M ZFA} : Bayer / A)Z= : Germany )
- ZA717] : ADVIA 1650(#A) ZA} : Bayer/A| 2= : Germany)

- AAPH © Hexokinase method

Hexokinase

Glucose + ATP ———-—— > Glucose-6-phosphate(G-6-P) + ADP

G-6-P + NAD+ —————-——- > 6-Phosphogluconate + NADH + H+
%74 340nmel Al NADHS F#% F7HeS 54
* GOoP-DH : Glucose-6-phosphate dehydrogenase

3z} @ 70-120 mg/dL (Human 331%])

|
B

— A}8-A19F : Glucose (A ZA} : Bayer /AlZ&=F @ Germany )

- ZA7]71 : ADVIA 1650(#|ZA} : Bayer/#Al &= : Germany)

0 Porcine insulin
- A/ IRMA
- AAE A7 Z-HE tubed] FA o] AFsta vAl EAZAL
A3t sandwhich 92 o|t).
3 *] 1 5-15 ulU/mL

- ZAAFA ¢E @ Porcine insulin ( A &A} @ Linco research / AZE= @ USA )

=

|
i

|
P

}8 717] : Gamma counter COBRA (A ZA} : Hewlett packard / A Z=
USA)

0 Free Fatty Acid
- A Y : Enzyme® (ACS-ACODY)
O HZF9 FAA CoAst ATPE ZEAE3+= ACS/F F83H4
AcylCoA, AMP ¥ Pyroric Phosphoric acid 7} A4 ®t}.
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RCOOH + ATP + CoA ACS.Mg” RCO-AMP + PPi

@ 19494 BAE AcylCoAd] ACOD7 #&38te], 23-Trans—enoyl

-CoA 2 #8447 A H
RCO-CoA + O, __ACOD R’CH=CHCO-CoA + H:0O:

ACSREEZo] zESHE CoAE AMWES Asst==z, (ACID-POD)

g3 o], N-ethyl-malaymideZ 28471, CoAol &3 Asl= AA

o

.
(CoA + NEM — CoA-NEM)

o2

® 7)ol 4
EMST=
& 93 55 Al A SASEEA §UARAAE ToA Ao

e
o

* 24  ACS : acylCoA synthetase
ATP ! adenosine-5'-trisodium phosphate
ADOD : acylCoA oxidase
POD : Peroxidase
EMST:N-ethyl-N-(B-methylsulfoneamidethy)-
m-toluidine Na
NEM : N-ethylmalaymide
Z 3 A 176 - 586 uEq/L
ZZ4 A% : NEFA(RA2AL @ A% / A Z= : Korea)

£24717] . Cobas-Mira (HZA} : Roche / #A|Z= : Switzerland )

0 leptin

AAPEH ¢ IRMA

ALY A7 29E tubed] HA Lol AEst: thAl EA FA}

A%3lE Sandwich 98 o)tk

AbgAlF : HUMAN LEPTIN RIA KIT(AZAF : LINCO, USA)

AH&-717] ¢ Gamma-counter (#ZA} : Hewlett packard , USA)

ZF 31 x : Normal fasting Range
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Leptin levels are directly corrected with degree of adiposity
Mean Leptin Values(BMI ranges 18-25)

Lean Men 38 1.8 pg/L

Lean Women 7.4 3.7 pg/L

Levels rise approximately 2.5 times faster in women per unit

BMI as compared to men.

0 Gastrin
- 54"y RIA
- 249 AA Fo 9% BAGUe] FA FAHozWHE

- A& A2k @ GammaDab 1251 Gastrin RIA Kit (DPC, USA)
—- AF8717] © Gamma-counter (#|ZA} : Hewlett Packard, USA)

- 3 3 A 90 pg/ml °l 3}

0 Osteocalcin(CLIA)
- ZAAPEE : ECLIA (Electro Chemiluminescent Immunoassay)
- A : Elecsys Osteocalcin® 4] 2 Al#serum ©]t} Plasmadi Al
Osteocalcin®] A&S& AT AFHAE A71H spehdg

(ECLIA)S o]43le =3},

- & 31 Age ng/mL
Male : 18-29 24-70
30-49 14-42
50-70 14-46
Female : 20-#14 4 44 11-43

%74 $(No HRT) 15-46
Osteoporosis patients 13-48
- AbgAl ek Osteocalcin elecys (A ZA} @ Roche, USA)
- £A717] : Elecsys 2-170(# &A} : Roche, USA)
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0 Insulin

A

H:
A

ApgA ok

AFE-717):

- 3 A

j=

0 Estrogen

e
o
oft

i\
o
(o
BT 1

AERILE

AHE-7171:

I

RIA

AA Fo LI TX Yol tubed ZHEH Fol&A o BAA
© 7 ZA%Hsl=0ne-step solid phase 7 A vk-g-o|c}.

Insulin RIA Kit (A]ZA}:Biosource, Belgium)

Gamma counter (#|ZA}L:Hewlett Packard, USA)

2 - 25 ulU/ml

" RIA

. ImmuChem total estrogen ¥AolAE w2 A#a8o] 3

of h2n gA MEA BB 259 FUAA Tl H

dato] Aol Ak FALL EHES F2 AHA A

o 7} NEo AFFel FHl w
# U4 BN 2AEe ¢ Zad A1 oRe A3
o) 43t}

Total Estrogens 1251 RIA Kit (ICN Biomedicals, Belgium)

Gamma counter (A ZA}:Hewlett Packard, USA)

@9 (pg/mL)

Male : Prepubertal <40
Adult 40 - 115
Female : Prepubertal <40

Post menopausal or castrate <40
HMG treatment: 400-800

Female cycle

1-10 days : 61-394
11-20 days : 122-437
21-30 days : 156-350
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0 C-peptide
- SA49Y  IRMA

CELIEE

e

One-step solid phase 73 AuHg-o]t}.

AL-8A1eF © C-peptide (Immunotech, Czech Republic)
AF&717] : Gamma counter (A ZAF:Hewlett Packard, USA)
-z a3 Ac

: 0.48-3.30 ng/mL

0 Calcitonin

- A

43 ¢ IRMA
- ALY - A Z'EE tubeo] AA o] Adsty thA] A A}
AddstE v AA vkgojtt
~ AR&AleF ¢ ELSA - hCT(AZA} : CIS, France)
- A}8717] : Gamma counter (A ZA}:Hewlett Packard, USA)
-3 3 A : 10 pg/mL °]&}
0 Cortisol
- A P  RIA
- A4 E : Antibody”} coating® tubed] Eo]3 HEHo| Ajtete EAF
9 (Radioactive tracer)¥} H] %X 39 (standard, sample)A}o] <}
78 ARk
AF-g-A1eF ¢ Cortisol ( A ZAEDPC, USA )
- ZA7]7] : Gamma counter (AlZA} : Hewlett Packard, USA)
- 3 2 :Serum; AM 5 - 25 ug/dL
PM 25 - 125
Urine ; 20 - 90 ug/day
0 Lipase
-~ AAPEE © Turbidimetric UV method
Arrde

Lipase
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Trolein + 2H20 - -~ Monoglyceride +20leic acid
Lipasecl] 93] A" B35 w5 SAHTo=2ZH Lipased

A

i
)
ot
Upl(_:‘

- LIPASE (A %A} : Roche, USA)
: COBAS-MIRA(A ZA} : Roche, USA)
: 60°}3} U/L

0 T3 (Triiodothyronine)

L

- A

ENENEE
- Apgg

- # 3 A

CLIA(Chemiluminesent Immunoasay)

@A 9] T3¢9 T3reagent’} AAA oz A¥sle Solid phase

©] Paramagnetic particle2 #Asli, 7|9 Lite reagent®]
acridinium ester-labeled mouse anti-T3 antibody”} 233t
el = RLU(Relative light units)& 4.

ADVIA Centaur T3 (A ZA} : Bayer, USA )

: ADVIA Centaur (A|ZA} : Bayer, USA )
: Adult 60-181 ng/dL

Cord blood 16-76
1-3 day 90-385
3-30 day 80-220
30-60 day  80-226

2-12 month 80-226

1-5  vyear 80-232
5-10 year 70-206

0 T4 (Thyroxine)

- AP

- AR

: CLIA(Chemiluminesent Immunoasay)

P9 Z9] T49 Tdreagent 7} 2R A2 A3l Solid phase
9] Paramagnetic particle2 3AIstx, 7] Lite reagent?
acridinium ester-labeled mouse anti-T4 antibody”} 2 338}

el = RLU(Relative light units)E& &A.
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- AFg-AleF @ ADVIA Centaur T4 (HZA} : Bayer, USA )
- AR2-7] @ ADVIA Centaur (#AZA} : Bayer, USA )
- % 1 A : Adult 45-109  ug/dL

Cord blood  6.7-14.0

1-3 day 105-21.1

3-30 day 7.5-16.0

30-60 day 7.0-145

2-12 month 6.6-13.8

1-5 year 65-13.0

5-10 year 6.4-12.2

0 FSH ( Follicle Stimulating Hormone)

- =449 : CLIA (Chemiluminesent Immunoassay)
- &A44dd : FSH AAMY ¢9dE two-site sandwich immunoassayE ©| &

3 direct CLIAZ, intact FSH #4}9] Hol&Q F71A FAE
A3t A WA A= lite reagent®] E9] %+ monoclonal
mouse anti-FSH antibody2A] acridinium ester”} labeling =
o} it} solid phased] H&HE FHA FAE polyclonal
mouse anti-FSHZ A, paramagnetic ¢4*t¢} 719" o2 Ay
o] drh. & il SxpgAo] EA3te FSHY# RLU
(Reletive light units)&¢] 4#BAE HolA Hr}.

- 23X A} ¢ . FSH 5ReadyPack primary reagent pack (A|ZA}l:Bayer, USA)

- ZA717] : ADVIA Centaur (A=A} Bayer, USA)

- %+ 3 A : Females

Normally menstruating mlU/mL

Follicular phase 25-10.2
Midcyé¢le peak 3.4-334
Luteal phase 15-9.1
Pregnant < 03
Postmenopausal 23.2-116.3
Males
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13-70 years 1.4-18.1

0 LH (Luteinizing hormone)

- ZAAp . CLIA(Chemiluminesent Immunoasay)

0 Testosterone

A

AL A o
A

3 A

- Ay

: LHAAIY & Two-site sandwich immunoassayE ©]-8& %
direct CLIAZ, intact LHE Aol Soj3<l 712 FHE A}
£33t} A A A= Lite reagent o] S92+ monoclonal
mouse anti-LH antibody 4] acridinium ester”} labeling = ©
9lth. Solid phased] £x® FwWA 3tA+= polyclonal mouse
anti-LHZA], paramagnetic 949} 7198 o2 Adggso] ¢
4 2 HAAME @38 Ae EAss LHYY RLU
(Reletive light units)¥o] F@#AAE Ro|A drh

: LH 5RdadyPack primary reagent pack (#|ZA} Bayer, USA )
: ADVIA Centaur (#|ZA} : Bayer, USA )
: Male: 20-70 years : 1.5-9.3 mIU/mL

700} 3}years : 3.1-346

children : < 0.1-6.0

Female:

Follicular phase : 19-125

Midcycle peak : 8.7-76.3

Luteal phase : 0.5-16.9

Pregnant : 0.10}3}-1.5

Postmenopausal : 15.9-54.0

Contraceptives : 0.7-5.6

: CLIA(Chemiluminesent Immunoasay)
- A Y - @4 F 2] Testosterone™ Lite reagenttl ¢} acridinium

ester-labeled testosterone°©] 74 Z 2.2 polyclonal anti-rabit

antitestosterone antibody$} A% A "t} o] anti-testos-
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terone antibody: solid phase® paramagnetic particlesol] Z
3+% monoclonal anti-mouse anti-rabit antibody ¢} Z $3} A
Ho}h B AxOAE AAWel 93+ endogenous agent’} A&
Ho) o]RAo R Fxto] AA Y& testosterone@F< RLU
(relative light units)&ell SAABAE 71X A @t

- AR&A]¢F : Testosterone 5ReadyPack primary reagent pack (A=A} :
Bayer, USA )

- A}2-7Hd]) @ ADVIA Centaur (A ZA} : Bayer, USA )

- % 3 A : Male : 2.41-827 ng/mL

Female : 0.14-0.76

>

B>
(&

. A

Agolg HAS FAH Fol F 1F, 2%, 477 43 A4 W TR el

A aRg ARs wF AR, wulF, 4R AdoEy, wikg EAsTh
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1. MYPZ, wol g, Wedo] L 1kgF A W3

Lol vde] FAMsel wolg Moo WS 4§ AFAL Table 8% 2
gk WMPFTe Boprh AP wat HAE Frhstged F, 2ol 194 47g
A 797 81lgo® 58%° FA F71E WUk ol e Ad: tiFe o}
F AR FAZ Z/HNATE o5 Rug Y& P o
AA 9] BAE FANAGE A5 A7AR e AFL Uehiden ¥ A%
o wdwel WA & WMYPR] Zrtolw AXE ARE e ¥ e}

=
ofN
2
N
)
(32

o
£
o
=2

],
bk ed ol WYFe Frke 4602 TAVE He AFCAx 5Y Fol
63%9 Wol&g UEhAT. 7Y Fol: 93%¢] Wol& S vehiiTh o #o
A dol: 19 0lem, 59 F
= AFES Uit ol F29 WstE gk olddA g el HMyFY T

o AAHQ WEE Ve (Fig. 4), Bolee 29 FRE FA4E 37

Table 8. Changes of 100 kernels weight, root length, Kg weight and

germination rate of buckwheat during germination.

Time 0 1 2 3 4
100kernels W.(g) 4.7 46 49 55 8.1
G. rate(%) 2.0 46 63 79 93
Root length(cm) 0.1 0.2 06 2.7 6.0
1kg weigt(g) 1000 1056 1069 1226 1636
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Fig. 4. Changes of 100 kernels weights, root length an germination rate of

buckwheat during germination.
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Table 9. Changes of proximate composition of buckwheat during germination.
(%)

Sample water Ash C. fat C. protein C. fiber Carbohydrate

0 10.7 1.7 4.3 12.8 24.1 46.4
1 6.0 2.1 3.3 129 234 52.3
2 9.3 2.1 3.1 127 23.7 49.1
3 9.4 2.1 3.2 127 25.7 46.9
4 96 2.2 4.0 13.3 271 43.8
%
60
" 52.3 water
e 491 —
40 - 1 cat
i TSI VRN VA LA |
20 - - - C.fiber
4l .
. 5.8 12.9 13257 13.‘.’7 %%6 CHO
m/éa 82 AL
o= 4 hd s hs
0 1 2 3 4

germination time

Fig. 5. Changes of proximate composition of buckwheat during

germination.

Sob BE WS el FBL Table 103 2ok HIT FHE Fig 6014 »
tule} o] wolzy) wol 4 HE ol glucose ol HA FAE ek

b @A Frbehe Age deitd, ol A% Bud dX&m® 8] 4
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FohdA AES JheEdstel duxder A&y wEd Ao A4HA,
fructose®] Z-f-ole Fotxr] o 43 ATt Al Frtete A HER
A=l JA] glucosest 2ol 7] Wolrld] AFo] deRsh= A der &
Eaukgol o3 Zlew AZAHET. ojshzdo] fryd e Folel wpet 27l 7
szt S7bske A¥S Yetido 22y sucrosed] 7--oli= ool wEk A
A3 Fasitrt 79ARH dsdte AFES U oot AdoA Bd

Table 10. Changes of free sugars contents of buckwheat during germination.

(mg%)
Sample 0 1 2 3 4
glucose 2878 95.9 1915 230.4 902.3
fructose 2344 - 46.1 116.9 344.0
sucrose 686.5 686.1 648.7 637.9 823.8

mg%

1,000
glucose
—_——
800 - fructose
D et
600 sucrose
——
400
200 ~\//
O 1 b- i 1 ]
0 1 2 3 4

germination time

Fig. 6. Changes of free sugars of buckwheat during germination.
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(Table 9). 0|9} 7L AFE AR o] B9 Aol AehAA B53E2L st

o Hgale) kol N Hfart GHHY) WRolgm Azt

ol g F o] ofmwte] WSS B Table 113 2ok wWEF 7PFE2 2

A

olu] :=2F2 arginine ©|™ Z thE-o} leucine, lysine, threonine, phenylalanine <
M2 Wol FFEo glon HE ofvjnite FFHTIE B[IF ofr|iito] H
o] gfF=o] g Ao2 YElyt. v " ofnjx-2t o 2 & glutamine, asparagine,
glycine, alanine® ¢AZ L Ao F vrghyrh wold wE A3lE olv| ik
FRel w1 Aol AA thEe AAHOT ojnnae it FrbshE

A%E e

&2

ol A F Ak kel WistE HW Table 123 #Zo] velpith Zof widd g
T8 A FR/E F2 oleic acid?} 36.58%, linoleic acid 7} 36.55%, palmitic

acid 7} 15.26% & =AA8ta o9 linolenic acid?} 1.95% stearic acid 7} 1.99%

3
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Table 11. Changes of amino acids contents of buckwheat during germination.

0 1 2 3 4
Items
mg/g % mg/lg % mg/g % mg/g % mglg %
EAA 26.08 4281 2344 4109 26.07 3888 24.10 3871 2655 4461
Histidine 168 276 174 306 189 281 197 316 161 271
Arginine 651 1068 669 1173 603 899 698 1122 662 11.12
Methionine 074 121 280 491 151 226 098 158 1.15 193

Phenylalanine 265 435 233 409 245 365 237 381 28 481

Threonine 273 449 234 410 254 378 230 369 175 294
Isoleucine 156 256 137 241 132 197 409 656 149 250
Leucine 467 766 39 694 598 893 137 220 382 642
Valine 236 387 057 100 253 378 232 373 479 804
Lysine 319 524 163 287 18 271 171 275 247 414
NEAA 348> 5719 3361 5391 4097 61.12 39.16 6129 3297 35539
Alanine 38 634 361 633 465 694 400 643 363 610
Asparagine 559 917 523 917 745 1111 662 1064 55H8 937
Glutamine 1319 2165 283 2250 371 2045 1479 2376 1225 2059
Glycine 413 678 390 684 454 677 412 662 351 590
Cystine 063 104 064 112 08 122 0683 109 04 074
Proline 317 520 321 562 38 572 350 563 313 525
Serine 337 b5b4 308 540 451 672 323 520 342 54
Tyrosine 089 147 110 192 147 219 121 194 101 170
Total 6093 100 57.04 100 6704 100 6226 100 95952 100
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Table 12. Changes of fatty acids of buckwheat during germination.

(%)
Sample 0 1 2 3 4
14:0 0.20 0.17 0.16 0.16 0.17
15:0 0.10 0.10 0.09 0.09 0.10
16:0 15.26 15.20 14.91 14.78 14.75
16:1 0.21 0.23 0.22 0.23 0.25
17:0 0.09 0.08 0.08 0.09 0.09
18:0 1.99 1.94 1.98 1.90 1.87
18:1 36.58 36.79 36.99 3591 34.50
18:2 36.55 36.70 36.39 37.66 38.64
18:3 1.95 2.02 1.96 2.23 2.64
18:4 0.03 0.03 0.03 0.03 0.03
20:0 1.68 1.64 1.75 1.67 1.68
20:1 3.20 3.10 3.27 3.16 3.15
20:2 0.17 0.17 0.17 0.17 0.18
22:0 1.94 1.85 2.02 1.91 1.96
%
50

16:0

——

4or i | | 181

I S, o

301 18:2

20} 15;'.3

L 2 & L +- " g e

1of 201

P e —is *= *
0 1 2 3 4

germination time

Fig. 7. Changes of fatty acids contents of buckwheat during germination.
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v}, Rutin ¥4

st Fig. 8914 R WL wop 7o) Z o} 5Asjel ot Fasitirl 624
A BTkl ATt 1946 ok #7438 Frbste FAE dEin itk
olsh Ze A Bolrt FH FFL /MY F Y el Pl 2 5 9
T Uehile Aoz Bol 2o 44 dste] gk 1 FgAw wHd Ao A

Ztgtt}h. Table 130 RW %7] F€9] ghako] 19804 79F o) 69002 <F 350%

Table 13. Changes of rutin contents of buckwheat during germination

Time 0 1 2 3 4

mg/100g 19.8 16.1 13.7 14.0 69.0

mg%

germination time

Fig. 8. Changes of rutin contents of buckwheat during germination
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Pol WLFo] B8 S By Table 149 2%tk 7oA Bd P 3} K o]
Vg gl il 23, 1 vh&e] Mg, Ca, Na, Fe, Mn, Zn, Cu 9] €22 &
Hol gl Aor verytnh ol RAZF] WIS B Na e Zoto] mat 3
A ZAstrt ol 648 HA FAE dehhrl Zop 794 v Frlete BF
S Y . Mg e} 54 7pd HA FA b Hv gA] Fokeke A
vhERU) A g ol Mgol #o3ts &4 wEd #AV IS Aoz AAH
e B g dE vEE olAvle b B2 duA Al 28 A
AztE o] U7t A H = 38 w8 TCA cycle ©] 7HE &2stA a-&3f
71 Mg ion ©] AMEEY] wWiEe] ofdrt £58 £ gk =g P o Aol
ool mEt FUbshe AFS VERR e o9 2 ARE 24 B
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Table 14. Changes of minerals contents of buckwheat during germination.

(mg/100g)

Na Mg P K Ca Mn Fe Cu 7n

0 303 1573 3588  239.1 50.0 2.3 2.7 1.1 1.7
1 286 1570 3693 2077 508 2.1 25 0.8 16
19.2 1484 3600 1868  61.8 2.0 24 1.0 1.6
16,8 1661 3696 1916 681 2.1 25 1.1 1.7
22.6 1617 3829 1845 741 2.2 2.7 1.2 1.7

= W N
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A}. Enzyme activity o] &3
(1) @ —amylase activity
ol 3 Fo R EL] ARE Iy 52 AEAEL o] &3V st amylase®

gt Aol AwH A Aoz Feld kS mepy wEolA o

H}4 Fol amylase® activity® AP WZFe 242 AlH Z4AE

Agete] d4F Fo) FAS 2E G2 §AL TE Fo o Th S0 Tjstol
AR BAE SRAAY. F ) 5x S0 FREel dete] FUA

TE FAsto ol 4AF amylase activityE AlAFeA o] A3} Table 15

b 2k o7l A B wole] wel amylase?] activitys Zol 7dAI Fol =

2 S7hete] 967969 B4 YHEUAT. ojehd S Ade d

o TdAN= AEHHYA A 3 whgo] dojvtar Y= thar JAFH ok

I F5 2 Ao g dit AR E4dAME YeEbdA o] gdtEe

a7 dojuAs g43Ee AS gastn glon wde] Z3d giAlrl 28 o]
Ci

o] Z7teta gon E3  glicose 9 TFEo]l ZrtEtar g o

N
=2
i)
ol
i)
s
2
I
2
] o
I

gluicose= o B3 £ ol A& Holg doAN Ax e HEAR £33 2

e B4 Bt Rt oA B ReB FY ¥F Uk ojghgo] ol

Table 15. Changes of amylase activity of buckwheat during germination.

(%)

Sample 0 1 2 3 4

activity 127 12.7 16.4 34.6 96.7
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wol wde] g4 oA WSS =AYt 5 amylase ®F trypsin, lipase o o3}

activity 2 AlAFeI (Y. 1 23} Table
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16, Fig. 99+ kot

Table 16. Changes of remaining enzyme activity of buckwheat during

germination
(%)
Sample 0 1 2 3 4
amylase 49.2 42.6 39.7 329 32.7
trypsin 449 20.1 12.7 429 . 50.3
lipase 454 40.6 41.8 39.8 39.8

% inhibition
60

amylase
——
trypsin
+
lipase
—a—

50.3

Fig. 9. Changes of remaining enzyme activity.

_76_



@® amylase inhibition

)
et

Amylase®] Z-g-of QojA ol 1A DL oF 49.29%2] FAdo] Fol Yo
A #aste] 59, 69, 744 g AA £AE JEUAT. olg 2 AFe ]

Zo] olstAA BAsE oJH EFo] amylased] 4& At Aol it

ol Fo Fbete EFEE AA49 FU1AY FH50] e ol ERF
o] o= Ho] Ex BYHOZ amylased] AL ofF ZHIA AdAIGn A
o}t 53] AAe amylase &4o] Z718t=dlE B8+ remaining activity 7}

oj¢} o] ZHaste AL o} H™ol AT amylase A EFS AIGT A

@ Trypsin inhibition

Trypsin® A5 HWA o} wjgdo] o}
ol 4dAdl = 201%9 A woe dHol UA Fa Jow ol 5ARgE
5

12.7%° &35ttt F trypsine] tig A &3+ o

T2 E AR Sk
e UEhReh oSS ABE ol 5UAY vidoe] wude] 15 F5E
AEaAA da # 5 Aok AL ouel ojfpe AL olgdtel B dATe

@ Lipase inhibition

R3] &a4¢l lipased ™3 remaining activity® 2438 Z3E  Table 177
Fig10 3% Zt} o] Z#E 249 lipase 9 &4 wolo] wpe} A3 #ase 3
FS Udehlilen ol 1dAo] o 454% o Aol dgten HA ZHaste 69
Aot TR A= 39.8%2 &/do] Fol AU ojek 2 Aelx B ol v
o] 23 &Ad et AHY A TFHE Yebd Aoz AT ole B A



(@)
e
-~J
e
o}
lo
i
o
=
1)
fru
>
[@)]
S
[\]
X
Lo
12
Y
o1 ol
_\;,L
il
i
ful
=
3
L
&
i)
X
fol
By
12
2

Table 17. Changes of enzyme inhibition activity of buckwheat during

germination.
(%)
Time 0 1 2 3 4
amylase 50.8 574 60.7 67.1 67.3
trypsin 55.1 79.9 87.3 57.1 49.7
lipase 54.5 594 58.2 60.2 60.2

% inhivition
100
amylase
——
90 |- 87.3 trypsin
e
80 lipase
—t—
70
60
50
40 ] | | ! L
0 1 2 3 4

Time

Fig. 10. Enzyme inhibition activity of germinated buckwheat

_78_



1T 2 WL o FAF vehbs 4Fe] W TaEel wnAd B
e Aos FE0) wob H3F9 WU WAL F33e vudel AY

< Hlusy] 98t d719FE ATk L A= Fig. 113 2T} Fig. 1194 4E
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Fig. 11. Electroporesis patterns of buckwheat protein during germination
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Hol7t AGEEe] AFL H2AIE AHE 309 4Bl FolA
44 Aol wse] 63%9 AFF7H FEel AFL fAKGH Az Ao o
stol o 70% A=) AF 374 e, ol 2 e Ay A6 ¥l
bl AgAel HA Aol QoA oluA H&o] FA Bty Woletn 4
A Zaka 4ol AAA U4 e

)
S ou A2E Bl FARL YY) WERoIFT YAV =

T
o
=
%2
=
N

Ol

o 2

)
ol na

4 oo

X
L

3

Table 18. Changes of body weight of pigs during experiment

Week
0 1 2 3 4 5 6 7
Group

Control  41.7£384 529%+432 6081+438 666428 743%532 8L7£673 89.4%726 972+883

5%) 41.7£384 521+392 578%386 642%453 729%6.08 804%531 879*516 95.9+473
(o

BW

(30%) 4331384 498%516 557+458 5971469 64713427 693+313" T3.7+214° 734%3487

values are mean*SE

"p<0.05, significantly different from control value
“p<0.01, significantly different from control value

“p<0.001, significantly different from control value

100
| control
B —i—
90 ] 5% BWP
e
— 80_‘ 30%BWP
£ 7o} ~
%‘1 |
s 60
= i
50
40
30 | 1 ] i I} ! | I 1
0 1 2 3 4 5 6 7
Weeks

Fig. 12. Changes of body weight of pigs during experiment
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Table 19. Increasing rate of body weight of pigs during experiment

Week
1 2 3 4 5 6 7
Group
Control 0 26.8 458 59.7 782 95.8 1144 1330
BW
249 38.6 539 74.8 92.7 1107 1300
(5%)
BW
15.0 28.6 378 495 60.0 702 095
(30%)

values are mean*SE

*p<0.05, significantly different from control value

p<0.01, significantly different from control value

kR

p<0.001, significantly different from control value

control
-
5%BWP
e
30%BWP
—

Fig. 13. Increasing rate of body weight of pigs during experimental pigs.
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Table 20. Changes of body length of pigs during experiment.

Fig. 14. Changes of body length of pigs during experiment.

_84_

Week
0 1 2 3 4 5 6 7
Group
Control 90.2+42 93.0%f44 980%£40 1014+51 1058+t62 1086%6.1 1124*+71 117064
BW
(5%) 88231 91.2%£26 96647 1012+42 1054*+45 1102£50 1140%52 1192+20
(+]
BW
(30%) 850%x24 91.0140 946*47 93.0%36 1016+£39 1040*£36 1068%x30 110.8%45
(o]
values are mean®SE
*p<0.05, significantly different from control value
"p<0.01, significantly different from control value
**p<0.001, significantly different from control value
120
control
_._.
5%BVWWP
__ 110 ——
£ 30%BWP
0 ——
S
S
& 100
c
(/]
-t
90
80 1 | 1 [ 1 1 1



Table 21. Increasing rate of body length of pigs during experiment

Week
1 2 3 4 5 6 7
Group

Control 0 2.8 7.8 11.2 15.6 184 22.2 25.6

BW
3.0 84 13.0 17.2 22.0 25.8 29.2

(59%)

BW
6.0 9.6 13.0 16.2 19.0 21.8 25.4

(30%)

values are mean*SE
*p<0.05, significantly different from control value

*p<0.01, significantly different from control value

Rk

p<0.001, significantly different from control value

35
L control
——
30 I 5%BWP
_,_‘._
25 | 30%BWP
)
(]
T
o 1
1

Fig. 15. Increasing rate of body length of pigs during experiment
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Table 22. Changes of chest circumference of pigs during experiment

Week
Group

Control 834121 864%x27 89.2+26 914%23 94.8+18 97+24 101.2+31 1044%338

BW
(5%) 828*42 850%36 878*34 908130 93.2+30 96.6+39 990+36 101.6+35

(4
BW * * * * K
(30%) 808+29 824*22 858*+1.0 878*1.0° 838*F06 91.8f10° 938%x18 HB8+22

values are mean® SE

'p<0.05, significantly different from control value

“p<0.01, significantly different from control value

koksk

p<0.001, significantly different from contro! value

110
L control
105 - -
L 5%BWP
—
g 100 i 30%BWP
o —pe
£ 95
? i
S 90
@ i
85 -
80
75 I | [ | I | | | I
0 1 2 3 4 5 6 7

Fig. 16. Changes of chest circumference of pigs during experiment
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Table 23. Increasing rate of chest circumference of pigs during experiment

Week
1 2 3 4 5 6 7
Group
Control 0 35 6.9 95 136 16.3 21.3 25.1
BW
2.6 6.0 9.6 125 16.6 195 22.7
(5%)
BW
19 6.1 8.6 11.1 136 16.0 185
(30%)

values are mean=* SE

*p<0.05, significantly different from control value

*p<0.01, significantly different from control value

**p<0.001, significantly different from control value

control
-
5% BWP
e
30%BWP
——

Fig. 17. Increasing rate of chest circumference of pigs during experiment
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Table 24. Changes of waist circumference and waist thickness of pigs during

experiment
Week waist circumference waist thickness
Group 6 7 6 7
Control 108.6%x1.0 1122£06 23.3£0.9 240108
BW * *ok
101.6*=3.1 104.6£3.1 226113 229*1.7
(5%)
BW k3 Kk dokok *
97422 976+33 218108 20714
(30%)
values are mean*+SE
"p<0.05, significantly different from control value
“p<0.01, significantly different from control value
"*p<0.001, significantly different from control value
140
- B control
L B 5%BWP
120 I W 30%BWP
~ 100 -
S i
= 80
a -
c 60}
)
° I
40
20+
0

Weeks

Fig. 18. Changes of waist circumference of pigs during experiment
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Fig. 19. Changes of waist thickness of pigs during experiment
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Table 25. Changes of fatback thickness of pigs by ultrasonic wave tester during

experiment
Week Fatback thickness
Group 5 6 7
Control 17.2+26 19.8%£3.0 224+33
BW
162%22 186%25 208+34
(5%)
BW £ 3 * *
128*+22 13.8+t1.8 146=x3.1
(3096)

values are mean* SE
p<0.05, significantly different from control value

“p<0.01, significantly different from control value

*p<0.001, significantly different from control value

24
L control
-
22 5%BWP
—
20} 30%BWP
E e
718}
[}
3
=16 [
|— -
14 - /
12 [ | |
5 6 7
Weeks

Fig. 20. Changes of fatback thickness of pigs by ultrasonic wave tester during

experiment

_93_



(-}
L7

T
oF

X
e
o

b

o] 7+%

A&
=

Table 26, Fig. 21 e Sd

o] 71 Z o 30%

o 0o
= gF=

k<3|
=

=

Al
7} 238 Hgon 0% 30%e Foldd. o Z

5%

=z
T

7

[e]
L

T
—

ERERE

53]
=]

J

gl

%]

<4

1
H

o 23y 30%9 74

}

<}
il

3

7] qEos @Aot

Adoz AW B 249

q

S
o

=] oﬂ

LN

°©

=7}

=

7}
R P

RYA
. I

3}

A

—_L
=

Aux HA7

=

5

5

O -
T

)

% gL 30% AP HAN A w9

o)
R

1

0

39909
39.9+0.9
417+05

backmeat ratio

40.3+0.9
404106
415%04

405106
40.8%0.6
414+04

_94_

backmeat cutting line area
20356*168.1 2188.0%=2184

1985.0+984 2320413539 2196.0%£330.0
20404+2339 2310411797 2547.2+206.2

1741.6£ 889"

Week

p<0.001, significantly different from control value

BW
(30%)

(5%)

BW

Table 26. Changes of backmeat cutting line area and backmeat ratio of pigs by

ultrasonic wave tester during experiment
p<0.05, significantly different from control value
p<0.01, significantly different from control value

values are mean£SE

Group
Control
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Fig. 21. Changes of backmeat cutting line area ratio of pigs by ultrasonic wave

tester during eXperiment
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Table 27. Changes of protein and albumin levels of serum of experimental pigs

Week Protein(mg/dl) Albumin(mg/dl)
Group 0 2 4 6 0 2 4 6

Control 6602 66%t01 70+02 69703 40*+02 39*01 39*01 4.0%02

BW
64+03 65+03 67703 69703 38+02 38+02 39+t02 4.0*02
(5%)
BW N *
6402 67104 68*£05 72%03 37402 37+03 38+02 37x01
{30%)

values are mean*SE

"p<0.05, significantly different from control value
*p<0.01, significantly different from control value

“"p<0.001, significantly different from control value

2) Total cholesterol, HDL-cholesterol®] H3}

F ZUSHE FFE 30% ¥ ToA dix 2RT A UEsten A7l
25 a7 glden 657 Ao {9 Aol Atk HDL Ed2dHES F5l=
4 of Eotom 30% A Tl A 7l Frhsiort
YEtHRoH, 5% A8 Tl dAA 7F A 7HE =3kew A
1At} (Table 28). AF74Ae] AFA74E s BH 30% 243 T

M Z7) Wz Fol wiste] wgtor] A¥ Frld Fadte 3L Uehided
ol Aol AH Vol AW Bt dojur] Mol dFor 24F9 XF 4
g0l Foh Yer] "iolfn Azsie §7] Fadhs AL duAdon A8
7l Sl AY = 23t 5428 BEY] A5t AH8H7] HEA Aow AZ4wh
HDL Z3=HE9 Aol 3ol 43 o] wkow 5% 49 <ol /M =k<
d ole ABE Aol 4AT AR WA FAse] AWy FHE FFa
HDL Ed2HE2] 338 ol 9428 se Aoz A7t w3y 15=d
AARTE A v28 2d=E JAse Aol wgAstn 44
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Table 28. Changes of total cholesterol and HDL-cholesterol levels of serum of

experimental pigs

Week Total cholesterol (mg/dl) HDL-cholesterol (mg/dl)

Group 0 2 4 6 0 2 4 6

Control 1160100 1022+46 109.0t40 1070+48 36.0*16 35630 394*19 376*33

BW
(5%)

1080162 99665 1008147 1080%42 31.2%t18 368%26 392+26 440207

BW
(30%)

111.4+137 1130*+148 1002%+38  1052%38 348%+38 402+26° 372150 408+46

values are mean* SE

"p<0.05, significantly different from control value
*p<0.01, significantly different from control value

"*p<0.001, significantly different from control value

t}. Triglyceride, Free fatty acid ¢ W3}

FQAAL el AW G WBE Table 29, Fig. 22, Fig. 239] Hehigich. &

Ae A9 2 AAEA wgkon], FARZ fof Aol AT o9}

Aste APolo] 9ste] oA HAE y_%—sm fskel A A DY

g AuAde AHgsr] F Ao Az Ak E=F f& A

gake] Fg nd 30% 2P Fel ASl 34 f& 5718 vl Qon 5%9) 3

ol gz ol vlste] gl xov FAHoZ Fo *401 Ak, 1 & o
b

AA A7E oUA AQow zolm FEl Aol F Fol do} 7] BRI A
oz Aze wed Aol FAR Aske] AL z
AR E ALY AU AR FAHBA A o] ArHE AR A

Zgt). ojsh 2 A UA A2 wWaeld U A% 2ol APl M
b Aol i ADUA A4S %L MAE Aoz Azan
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Table 29. Changes of triglyceride and free fatty acid levels of serum of

experimental pigs

Week Triglyceride (mg/dl) Free fatty acid (uEq/L)
Group 0 2 4 6 0 2 4 6
Control 67.0+144 66.4%7.1 654195 64.0+4.0 1396+138 167.8*+27.0 1338*+17.0 1234%75
BW ]
6501144 434*137" 360%x64™ 320%92™ 1156%115 139.0%+132 1574413 1728%326
(5%)
BW . -
(30%) 6781142 406x7.1" 358+62""  294+43"" 131.0£220 1746+t254 242.0+193.2 575212786
0%

values are meantSE

'p<0.05, significantly different from control value
*p<0.01, significantly different from control value

**p<0.001, significantly different from control value

70
i control
3| =
60 B 5%
—t—
30%
50 - e
3
£
40
30 -
20 ! | | 1
1 2 3 4
weeks

Fig. 22. Changes of triglyceride levels of serum of experimental pigs
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Table 30. Changes of glucose and insuline levels of serum of experimental pigs

Week Glucose(mg/dl) Insutin(uIU/ml)
Group 0 2 4 6 0 2 6

Control 1036+33 992+50 986%47 1006+55 116143 268+122 224+72°

BW %k
106.2+54 908*t66 928*74 806%7.7 56+28 233+98 89+38
(5%)
BW * * ok
96.048 860168 89.0%+40 81.2*70 73*¥41 154*76 84%36
(30%)

values are mean*SE

"p<0.05, significantly different from control value
“p<0.01, significantly different from control value

EEEY

p<0.001, significantly different from control value

vl. Na, K, Cl, Ca, Fe ¢ W3}

ru!
ol

2,
2 ¢ d
3

7180 gt W3lE Table 31, 32, 33°) YeElSITh sodiume] -5 o
T iz TAA F9 A Aole gloy 5% AF Fo] A 7F A
o2 &7t} potassium® 7 $-9l % sodium o)At & AFIFS
om, Cl 9 Ao oA 30% 2 FollA 2Egkom, 5% oA 7F Ao =A
el Calcium ¢ A% glolAes AF ol ke 5% oA 75 A<
foll A detwo. AR A So)=(Table 33) 43 oA . ¥}on FAZFHCE
FostA Lokt AEAA ZARE 2 2W 5% HE T4 sodium F
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Table 31. Changes of sodium and potassium levels of serum of experimental

pigs
Week Na(mmol/L}) K({mmol/L)
Group 0 2 6 0 2 6
Control 1478%15 1456%£0.7 146.8%€1.0 52+0.2 7.3%0.2 50*02
BW sk sk
1478+1.4 146206 149.0%08 541+0.1 71+02 54%0.1
(5%)
BW -
1482%14 1448+0.6 1470£2.0 52%03 66+0.3 50101
(30%)

values are mean*SE

"p<0.05, significantly different from control value

“p<0.01, significantly different from control value

**p<0.001, significantly different from control valie

Table 32. Changes of chloride and calcium levels of serum of experimental pigs

Week Cl(mmol/L) Ca(mg/dD
Group 0 2 6 0 2 6
Control 105.0+24 103.2+06 103.4£19 56*0.38 10.0£0.9 10.7£05
BW . .
(5%) 106615 1032+06 1056107 81%x19 85*21 115%+02
(¢
BW .
104814 101.2£1.8 103.6*+1.3 6.0£06 10205 11.2+0.3
(30%)

values are mean*SE

*p<0.05, significantly different from control value

*p<0.01, significantly different from control value

EE Y

p<0.001, significantly different from control value
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Table 33. Changes of iron and hemoglobin levels of serum of experimental pigs

Week Fe(ug/dl) Hb(g/dl)
Group 0 2 6 0 2 4 6

Control 2142+350 2142+302 2140t304 119%04 105*09 106*05 104=07

BW * * *
19021346 160.8+206  159.8+183 11.7104 115F1.2 122+03 12407
(5%)
BW Kook Ak
(30%) 16421518 60.0T16.8 63.0£33.8 11.3+£07 90F+10 97+09 100*11
°

values are meant SE

'p<0.05, significantly different from control value
*p<0.01, significantly different from control value

**p<0.001, significantly different from control value

1. RBC, WBC, Hb, Hct, MCV <] ¥ 3}

A, WE ¢ F HERIEZNG H¥F &2 ¥ E Table 33, 34, 350 e
t S EERRY] A lojA 5% HAE Fol oA =gow FAAHLE 79
o] AR AT Foll dojA 5% AP FolA E=gon FAHOE Fod
ooz 30%9 ASol JojAE 5 zolrt At W BT Fol SlojA
30% A& ol ol 2719 thh 2T @rid iAo SAHA 7o A
2 g HEFE 83 vlo JojMdE 5% AF Lol QA FYSA EkeH
30%< ALdAE §9 He o gz o HEHd ‘4,&1:} MCVe Z5-o=

5% A¥ FoA FosA =gom 30% 4d FAME F95A @kt As A
ZA#E 328 By HEF Qg3 J2ZZEY, hematocrit, MCV 2] 750 1o
A A Tol olE FAV B Z2E YEgen, 53] 5% 4F Tl Ao o]
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Table 34. Changes of red blood cell and white blood cell levels of serum of
experimental pigs

Week RBC(10%/ul) WBC(10*/ul)
Group 0 2 4 6 0 2 4 6

Control 6803 59*04 60F02 63=05 160*+19 184%25 189+32 181%25

BW
65+04 63105 66104 69%02 136%17 161+09 189+21 181+09

(6%)

BW
) 6506 5505 6105 63+07 161*15 218£61 19025 166x37

(30%

values are mean=* SE
*p<0.05, significantly different from control value
“p<0.01, significantly different from control value

p<0.001, significantly different from control value

Table 35. Changes of hematocrit and MCV levels of serum of experimental pigs

Week HCT(%) MCV(L)

Group 0 2 4 6 0 2 4 6
Control 378112 340+t21 298%13 321+21 556+19 533+31 501x14 51.1%£07
BW .

374117 397+41 359107 370+19 575%20 625t31 545323 533%13
(5%)
BW .
(30%) 363+t25 283+30° 27.7£26 301133 562128 51628 455+37 474+31
(3]

values are mean* SE

*p<0.05, significantly different from control value
“*p<0.01, significantly different from control value

kA

p<0.001, significantly different from control value
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g3} obv ety A2 L FHHATHTable 3. = Bud FFL Y Tol
A kkor], 3] 5% 4% TAM Wkm SAROE 9 Aol wtrh obnlxl
4 Axe A =gron], frof Aol etk 53 30% 43 TAA =k
30% A3 &

Hlgte] 2 Aoz vE

Table 36. Changes of crude protein and amino nitrogen of feces of experimental

pigs
Week crude protein amino nitrogen
Group 2 4 6 2 4 6
Control 75+0.1 84+0.0 7.0£0.0 178.4£05 127.2£05 931*+06
BW Hk * ok Fdkk kK Fokok Fokk
55+0.1 47%0.0 54+01 1677£1.1 70107 101.7+04
(5%)
BW Skokk *kkk Aok *kkk ok ok kkk
72101 6.2+0.6 6.6+0.2 2936+0.4 128.3+0.2 105.0+0.6
(30%)

values are mean=SE

*p<0.05, significantly different from control value

*p<0.01, significantly different from control value

EETY

p<0.001, significantly different from control value

5. =4 AF

7b. BASA, Z715 A9 s

AYEEE AT T =35 A9 A R P A 5& 3R,
s A 5 Ade] FAE 54 23 Table 373 23t =A9 FA=

ol thx T "t Hlem FAZ Fo Mol AT e Aol 4F wol
FAZE ARen FAF Fo Adol Atk A Aol dx Lol 2 Fol w3
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Table 37. Weight of organs of experimental pigs

Group BW
Control

Organs 5% 30%
Liver (g) 19374430 1181+193" 12124178
Stomach(g) 513443 486433 461462
Small intestine(g) 1383290 1386450 1412+121
Small intestine(cm) 14534102 1501484 1635474
Kidney(g) 359+43 270+11" 267452
Heart(g) 300421 287+39 305423
Gall bladder(g) 80+14 73+13 83+36
Carcass weight 340168 326465 253451
Neckfat thickness 4245 4016 32+4"
Fatback thickness 27+3 2347 14+8"
Greate omentum 184448 110+7" 102+31"

values are mean* SE

"p<0.05, significantly different from control value

*p<0.01, significantly different from control value

ARk

p<0.001, significantly different from control value

6. BAARAA =4 A}
SR E 2A A QoM ol Aot Yae WA Ravh
Histopathology
Organ Lesions
=2 Eel A o
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A 44 : AQAAD

1. AAA S A}
7F. AF, AR ZFA 5 (Body mass index, BMI)2] W3}

47 F diz2olgt Agdels HHAF AJudAEe AFH BMIS W=
Table 38, Fig. 24, Fig. 258 sttt 2go] AdsE S dzd9 Agoe
66.8+16.3kgl A 67.8+155kg .2 ok kg 2/1H YT, APTe] 7

Al 628+11.6kgo 2 oF 38 kg FAaHIAT £ Ao Ay gizde A7 ¢
HoE WsE HolR e AoR vEehgy, AP & A5 588+6.3kg ol A
583+6.1kgo 2 WO E ol2 YERHA @gkAlwr Yol A 80.4+18.7kgol Al
739:154kg 02 °6.1kgo]l #AHAT olgd A= o4Y HT (Gynoid
obesity, Lower body obesity)& F31} dtx|o] A|#o] ¥ HEZ AWAXLF
7F 8ol AlFzAo] olyE whd, 343 H]7H(Android obesity, Upper body
obesity)2 B3 3o Ao =449 FuZ o] HA EaEL ATAME
77 AN 22—l A7 MR B Azl gAY A9 O T ABE ¥ AC
2 AZtEg, A AT vlweN AFFEY AE 2F, 4FA FAA 2ol E
e, 7 w3k BAA K94 ddth 2ol MAHE F xR
BMIE 246$43 kg/m’olA 249+39kg/m? , A¥L) A$ 239+35kg/m’l A
22.6+2.4kg/m” ©2 °oF 13kg/m’ o ZAHUT B AFPe A gxFe WGE
W3tE JeEhx ggtn, A8 oate] A4S 229+18kg/mPol M 22.4+1.8kg/m?
2, 3Ae] A9 257+58kg/m*N A 23.3+39kg/m’ & oF 24kg/m? 7} FAE A

AP A% vl APEY BS 27, 4FIN §9H Fo & e, F
e A foe Atk

v AR, AALE, AA L] A5

45 F dxHolsh AP Hols AT AAWIAEY A, AALE, AXT

o] W3= Table 399 2t Aol IAYPHE FF dET AXLLS 20.8+7.

\1
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Table 38. Changes of body weight and BMI of subjects during treatment.

Week
0 1 2 4
Group
GBW-7 66.0£15.2 65.3+15.2 62.4+11.77  62.8t116"
Total
(n=31)

Control 66.8£16.3 66.6+15.7 66.6+15.9 67.8£155

Weight female GBW-7 53.816.3 58.5+6.4 58.0t6.4 58.3+6.1

(cm) =21 o ool 589488  588:87 5884897  50.8:80
L GBW-7  804:187 805180 744155  739+164
(n=10)
Control  829+163 8214155  823t158  82.2+149
GBW-7  239:35  0237+37  928:257  226:24"
Total
(n=31)

Control 246+4.3 24.5+4.1 245140 24.9+39

BMI fernale GBW-7 229+1.8 22.8+19 22.5x2.0 22.4+1.8

(kg/m') =21 ool 233434 233433 932433 938433

GBW-7 25.7+5.8 25754 23.6£3.9 23.3+39
male

@100 Control 280151  271%47  272:45 27042

1) Values are mean = S.D.
2) * p<0.05, **p<0.01, **+p<0.001
3) ab and c are significantly different compared with control levels of total, female and

male respectively.
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Fig. 24. Changes of body weight of subjects during treatment
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Fig. 25. Changes of BMI of subjects during treatment.
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Table 39. Changes of fat mass, percent body fat and fat free mass of subjects
during treatment.

Week
0 1 2 4
Group
GBW-7  183%65 18.446.1 172455 16346.0"
Total
=3 ontrol 20.8+77 20.2+75 20.1+74 20.0+7.6

Fat Mass female GBW-7 187+39 19.0+3.9 18540 17.9+37

(kg) (n=21)

Control 19.0+5.2° 189+5.1 18.8+49 19.2£55
GBW-7 17.4+11.0 17.0£95 13.6+79 12.4%9.2
male
(n=10)
Control 25.1+119 229+11.2 225+11.2 214+11.2
GBW-7 30.7+6.7 20.9+6.8 20.2+7.6 28.9+7.1
Total
(n=31)
Control 28.2+8.1 28.2+8.2 27.9+84 2714+78
Percent GBW-7 31.9+47 31.6%4.7 31.7+4.2 31.7£54
female
Body Fat (n=21)
(%) n= Control 31.8+5.0 32.3+5.0 ° 31.845.1 31.3+3.0"
GBW-~7 27.7+105 26.6+9.6 24.8£9.6 24172
male
(n=10)
Control 20.2+8.4 19.9+£7.0 17.3%6.1 18.0+5.6
GBW-7 465+11.0 46.4+£104 46.5+10.8 47.8+11.3
Total
{(n=31) .
Control 471+125 476x13.1 452+11.1 46.4+10.9
Fat Free GBW-7 39.7+4.1 40.0+4.2 39.9£45 406+4.8
female
Mass (n=21)
(kg) n= Control 39.8+46" 39.7x4.7° 39544 40.4+39
GBW-7 60.1+6.3 * 59.2+6.0 59.7+59 60.816.6
male
(n=10)

Control 63083 635:8.8 60.9+8.1 61.5+6.4

1) Values are mean = S.D.
2) * p<0.05, **p<0.01, ***p<0.001
3) ab and c are significantly different compared with control levels of total, female and

male respectively.
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e JzuAgel FA FaAE A% waw, 48T 4§ 58 A4 3¢
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Table 40. Changes of BMR(Basal Metabolic Rate) and obesity rate of subjects
during treatment.

Week
0 1 2 4
Group )
Loy GBW-7 1568413062 1576562839 1579562032  1610.9+299.0
=31 control 1607943163  16225+3336°  1553.149639  1583.9+254.2
GBW-7 14102t1377 141801407 14153+1484  1432.3+159.8
BMR female
(keal)  (n=21) b0l 143011304 1427041319 14205:124.1°  1444.0+1125
. GBW-7 1964012303 18936:2217" 1907.8:2218  19324+1963
(=100 ool 1999.042334 2013442527  19180:1781  19335:117.6
GBW-7 1168193  116.3+182 11634177 1135¢174°
Total
03D control 111.9+162 1126154  1081¢116 1072120
. GBW-7 1128+169 1126163 11244159  111.7+17.0°
Obesity female
Rate  =21) ool 1101+10.1 110.7:95™ 108.6+0.9 108.4+95
i GBW-7 12686239  1236:215 12408204 1163:20.1
=100 ool 11604265 11644244 1065171 1068+17.7

1) Values are mean = S.D.

2) * p<0.05, **p<0.01, **+p<0.001

3) ab and c are significantly different compared with control levels of total, female and

male respectively.
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Fig. 26. Changes of BMR(Basal Metabolic Rate) of subjects during treatment.
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Table 41. Changes of LBM(lean body mass), AMC(arm muscle circumference)

and body water of subjects during treatment.

Week

0 1 2 4

Group
Total GBW-7  434£107  438:100  459+140 452108
(=3D " Control ~ 444+119  450+1257  426+106 4384108
[BM  female GBW-7 374339  37.7+40  376:43  383+46
ke) =D Control 375244 3742457 372642 38038
GBW-7 58458 56.1#577  625%11.4° 57.646.3

male
=100 Control ~ 59.7:79 602884  576:77 58361
Total GBW-7 21632  218:34  209:26°  209:26
=31 Control 21241 217427 218428 219427
AMC  female GBW-7  200£12 19012 19811 19.8+1.2
(em) 2D Congol 195434 202¢17 20216 203417
e GBW-7 25614 247:18 25114 24815
(=100 control  25.1435 254+3.6 247+3.3 24.0£3.0
Total GBW-7 31879  321#73 322476  331:80
M=3D " Control 32687  330:92° 31278 321476
Body Water female GBW-7 — 274:29  276:30  276:32 281434
ko) 72D Gontrol 275832 274#33°  272:31  27.9:28
e GBW-7  428:42 411£42  A15+41 42346
0=10)  Control 43758  44.1#62 423457 42745

1) Values are mean * S.D.
2) * p<0.05, **xp<0.01, *=**xp<0.001
3) ab and c are significantly different compared with control levels of total, female and

male respectively.
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Table 42.Changes of mid-arm, abdomen and hip circumference of subjects
during treatment by scale.

Week
0 1 2 4
Group
T GBW-7 29.1+3.4 289436 28.7+3.3" 285+35"
otal
(n=31)

Control 27174 28.0+3.2 27427 21325

. GBW-7 272+16 26.9+1.7 266+1.9° 26.0+1.3"
Mid-arm  female

em) 2D ool 279897 275:3.0 27429 27127

GBW-7 32.1134 31.7£2.9 31.4+2.8" 30.9+3.0”

male
(n=10) .
Control 26.7+14.1 30.3x4.5 29.5+£3.6 20.2+45
T GBW-~7 80.1+9.2 78.3£95 76.7£7.3" 78.5+7.8
otal
(n=31)

Control 80.9+11.3 81.1+10.8 81.2+11.5 81.5+9.8

*%k

GBW-7 76.7£5.7 75.5+5.9™ 75.2156 76.3+7.3

Abdomen  female

(em) =2 o ol 767472 76.646.9 76.2+78 78659

GBW-7 90.7+£13.5 90.0£12.3 89.7+12.0 86.9+14.7

male
(n=10)
Control 85.3+13.6 84.9+13.4 83.6+11.7 81.8+11.4
GBW-7 97.7+7.1 96.5+6.3™ 95.9+6.7" 94.7+54™
Total
(n=31) .
Control 97.7+6.8 96.9+7.2 95.4+55 95.1+6.8
. GBW-7 95.4+4.9 94.6+5.1" 93.2+4.7 93.1+4.2"
Hip female

(em) — =2D ool 061235 048:377 048443 048466

GBW-7 103.5+9.2 100.7+7.7" 100.2+7.2° 97.9+6.6
male

®=10) Control  101.3¢108  1017¢109  983+108  97.2:85'

1) Values are mean = S.D.

2) * p<0.05, **p<0.01, **++p<0.001

3) ab and c are significantly different compared with control levels of total, female and
male respectively.
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Table 43. Changes of thigh and chest circumference of subjects during treatment

by scale.
Week
1 2 4
Group
Total GBW-7  528t59 53.8+6.9 526255 53.1+6.3"
(n=31)  Control  515¢54 52.3t4.8 516+38  524:39™
Thigh female GBW-7 515257 51.96.3 50.1+3.7 51.8+4.9"

ETEY

(cm) (n=21)  Control 49.6+3.9 51.3+3.4" 51.0+3.3°  52.1#36
GBW-7 562456 57.8+7.1 57.0+5.8 55.8+5.9

male

(n=10)  Control 55.7+6.3 54.616.9° 53.4+4.9 53.4%59

Total GBW-7  895:101  899+103° 9001117 91696
(n=31)  Control ~ 89383 83082  87.163" 87.746.3
Chest  female GBW-7 85669 851469 84479 872465
(cm) (n=21)  Control ~ 860+41  844+40"  BABAE 85.9+4.7
male GBW-7  99.4£109 99.5+9.6" 99.949.2 99.4+9.6"
(n=10)  Control ~ 96.8+10.7  96.0+9.8 93.4£6.3 93.8+8.1

1) Values are mean = S.D.

2) * p<0.05, **p<0.01, **++p<0.001

3) ab and c¢ are significantly different compared with control levels of total, female and
male respectively.

- 118 -



87.5
| GBwW7
87 —-o—
i control
__86.5 -
£ |
L 86
'0‘5 L
2855
(&)
85
84.5
84 | 1 |
0 1 2 4

Week

Fig. 27. Changes of chest circumference of subjects during treatment by scale.
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Table 44. Changes of triceps, suprailiac and abdomen skin fold thickness of
subjects during treatment by caliper.

Week
1 2 4
Group
GBW-7 210458 19.6+60™ 186463  186+36"
Total
=31 ontrol 22,0157 214577 2194617 224451
‘ GBW-7 213431 21426™° 20929 204+27"
Triceps female
(mm) — =2D ol 225458 220£58”  22451%  93.1454°
GBW-7  20.4+10.0 14.8+10.2 15.3410.1 15.0+£10.0
male
(=100 0 trol 21.146.1 20.4%6.1 21.7+6.7 195476
GBW-7  262+73 223+75™ 221459 194463
Total
(n:31) - EE S Hkk HEF
Control 281+68°  257+7.4 25.9+7.3 245+78
- GBW-7 267460  243+48 ™ 23138 ™ 20936
Suprailiac  female
(mm) =21 control 279468 WEET2 5662 2462717
GBW-7  251+104  17.0+11.7°  187+11.0°  163+97"
male
(n=10) . .
Control 28.4+777 26.08.6 26.4+9.8 24.3+10.1
GBW-7 238491 201466 20061 184461
Total
(n:31) * *
Control 24.0+7.2 23.8+7.4 234465 22.846.6
Abdomen female GBW-7  228£29 20.9+2.9 20.4+2.6 20.0£2.2
(mm) 0=2D ontrol 23.1+6.8 22.927.0 22.8+6.3 23.3+6.3
GBW-7  26.1+16.7 180+£129  187+139°  153+102
male
(n=10)
Control 25.9+85 254185 246273 21.8+83

1) Values are mean + S.D.

2) * p<0.05, **p<0.01, ***p<0.001

3) a,b and c are significantly different compared with control levels of total, female and
male respectively.
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Fig. 28. Changes abdomen skin fold thickness of subjects during treatment by

caliper.
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Table 45. Changes of thigh, abdomen and triceps thickness of subjects during

treatment by microwave.

Week 0 1 2 4
Group
GBW-7 11537 11.3¢36 ° 115+3.6 10.2+3.0
Total
(n=31) .
Control 11.1+3.1 10.9+3.3 11.2+3.1 9.7+2.6
Thigh female  GBW7 12.8+3.3 125+3.2 12.8+3.4 11.0+2.4
(mm) (n=21) .
Control 11.8+1.7 11.9+2.0 11.8+1.7 105%1.0
GBW-7 9.6+4.9 8.0+4.7 9.046.1 8.0+4.4
male
(n=10)
Control 8.8+3.1 8.8+3.1 9.2+2.9 85+3.7
GBW-7 20.8+8.3 20.3+7.8 20.4+6.8 16.7+6.8"
Total
(n:31) * b *
Control 21.7£10.0 21.9£10.3 23.0+9.6 20.0+9.2
Abdomen  female GBW7 22.1£5.0 23.0+4.9 222448 185+4.2
(mm) =21 el 200476 202472 214:70  189+69"
GBW-7  17.8¢135 12.8+10.2 14.3+10.2 13.0+10.6
male
(n=10)
Control 25.2+14.0 25.4+15.2 258+13.7 22.3+13.8
Tota GBW-7 8.8+3.4 8.7+3.0 9.2+3.1 7.7+2.2
(n=31)
Control 9.7+3.2 9.7+3.0 10.0£2.3 8.8+2.4
. GBW-7 85+2.1 8.9+2.1 9.1+24 7.8+1.0"
Triceps female
(mm) (n=21) .
Control 9.8+3.6 9.6+3.1 10.2+2.0 89+1.9
male  GBW-7 9.4+56 8.3+5.3 9.3+5.8 7.3+4.0
(n=10)
Control 9.6+2.8 9.8+3.3 9.6£2.9 88+35

1) Values are mean + S.D.

2) = p<0.05, **p<0.01, ***p<0.001

3) ab and c¢ are significantly different compared with control levels of total, female and

male respectively.
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Table 46. Changes of total abdominal fat, visceral fat tissue and subcutaneous
fat tissue area of subjects during treatment by CT.
Week
1 2 4
Group
Total GBW-7 245.7+119.0 238.5+103.1 239.3+107.1 237.8+94.3
(n=31)
Control 200.0+84.0 201.4+83.7 198.9+84.2 199.5+87.7
Total
A GBW-7 217.3£62.0 219.2+61.6 215.4+61.7 216.4+65.0
Abdominal Fat female
Area (n=21)
() Control 221.8+75.1 223.0£65.6 222.8+73.9 233.5164.1
male GBW-7 293.5+180.6 269.6£160.3 268.9+157.1 249.8+156.0
(n=10) Control 152.5+1265 156.9+1236" 153.4+129.0 157.3+131.7
GBW-7 4821235 48.4+297 48.0+26.5 51.8+28.9
Total
(n:31) Sokk
Control 3R.7+18.0 40.9x18.2 38.8+16.8 40.7+20.2
Visceral Fat female GBW-7 427242 42.5+24.8 445276 471279
Tissue Area
(cr) =20 control  367+12.8 3854128 3714123 38.4+14.9
GBW-7 59.3+30.3 60.2+33.1 54.4+26.2 62.6+£32.2
male
(n=10)
Control 44.0+304 47.0£295 435+279 46.4+32.2
GBW-7 197.5+100.9 190.1+80.9 191.3+90.4 186.0£77.1
Total
(n=31)
Control 161.3£74.3 160.5+745 160.1+£75.4 158.8+75.8
Subcutaneous
. GBW-7 179.1+629 180.4+53.4 178.4+59.0 177.9+55.5
Fat Tissue female
Area (n=21) .
() Control 180.5+56.9 180.8+55.9 178.357.3 178.0+£58.2
male GBW-7 234.2+1555 209.4+125.7 2145+136.1 187.2£124.8
(n=10) Control 108.6£99.7 109.8199.6 109.9+105.0 110.9+102.3

1) Values are mean *-S.D.

2) * p<0.05, **p<0.01, ***p<0.001

3) ab and c are significantly different compared with control levels of total, female and

male respectively.
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Fig. 30. Changes of subcutaneous fat tissue area of subjects during treatment
by CT.
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Table 47. Changes of SBP and DBP levels of subjects during treatment.

Week
1 2 4
Group
Tota] GBW-7 119+9 109+ 16™ 11+12" 115+15
(n=31) " Control 121+9 119+13 11611 11512

SpP female GBW-7  116%5  103+12™  107+11"  109%12°

(mmHg)  (0=21)  Control 119+8 1189 115+11 1117
male GBW-7  124+13 120+17 118+13 126+13
(n=10) " Control 124+11 12012 11014 123-£17
Total GBW-7 73+6 69+9° 7247 73+ 10
(n=31) Control  73%4 7249 72+8 72+8
DBP female GBW-7 71£3 668 70*+7" 70£9
(mmHg)  (0=21)  Control 79+4 69+8 69+5 70+7
male GBW-7 78+8 74+9 76+5 78+11
(n=10) " Control 74+5 74+9 75+ 10 78+10

1) Values are mean £ S.D.

2) * p<0.05, **<0.01, ***p<0.001

3) a, b and c are significantly different compared with control levels of total, female and
male respectively.

1}, 8w Zowl  ALP(alkaline phosphatase activity)2] 3}
AE 7T A dAAEY 8H F 4N Fdud % ¢ alkaline
phosphatase activity ¢ W32 =33 A3} Table 48, Fig.313 #gkt}. Tabledl A
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Table 48.

serum of subjects during treatment.

Changes of albumin, total protein and alkaline phosphatase levels in

Week

0 1 2 4
Group
GBW-7  41+01 43+02™ 43+0.1" 45+0.2™"
Total
=31 control 40+0.1 42401 42401 43402
_ + + *kk + ETTY + kKK
Albumin female GBW-7 41701 42+02 43+02 43+02
(g/db) (=2 0 vl 40+01 42401 42+01 42401
GBW-7  41+01 44+017° 4.4+01" 45+02"
male
(n=10) )
Control  4.17+0.1 42+0.1 44401 44+0.1
GBW-7 70+03" 73£05"" 74104 75+0.4"
Total
=31 control 69402 70403 71402 7.040.2
Total GBW-7  69+03 72+04" 74+04™° 75+05™"
) female
Protein (n=21)
(g/dL) 1= Control  68%02 71+03™  71+02™ 71+05™
GBW-7  7.0%*03 76057 75+04"" 76+04"
male
=10 ontrol 7.0%0.1 70+03%  72+02"  71+03"
Totag GBW-7 14414458 18524487 1498+456 1628%521"
=83D control 14624426  1528+467 14894331 14791468
Alkaline fomale GBW-7 1220263  131.7+237 129.4+292°  1382+37.3
Phosphase (n=21)
(IU/L) 764 Control  1290+308 1318+263  137.1+267 1307316
e GBW-7 18343460 2022538  1906%472  1936%489
0=10) ~ontrol 18404429 19484525  181.3+287 1910550

1) Values are mean *+ S.D.

2) * p<0.05, **<0.01, ***p<0.001

3) a, b and c are significantly different compared with control levels of total, female and

male respectively.
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Fig. 31.Changes of albumin level in serum of subjects during treatment.

7.6
GBW7

—
.-é control
) —-
£
)
o
a
s
0
[

6.9

6.8 I | i I |

0 1 2 4

Week

Fig. 32. Changes of total protein level in serum of subjects during treatment
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AAGEAES] dgdol 43 7|z <9 Hb, Het, WBC, RBCY ¥ 3} Table 49,
50, Fig. 337 29kt Table 49014 B A3 A o] HFd we} Het +A7F 23t
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A s glon A ANE ta gade A%e dEitS 44+04

AN 1FUF 42402g/dL2 ZHas R om, 45F 39+03g/dLOZ FHAsHHTh o
s 2 A3 Hetsh Hb 53¢ sl gatol glolAl Hetst Hbel S7betlg
A% QAsE Az FAAAN Hx 8T A WEQ Aoz A7
& k.

Table 49. Changes of hemoglobin and hematocrit levels in serum of subjects
during treatment.

Week
Groun 0 1 2 4
Total GBW-7  393%37  390+37  400+37 41538
=31)  Control  39.1%41 39.1£40  394%t38  389+38
Het female GBW-7  384%37  271£23  381t26 392+26b™
(%) (n=21)  Control ~ 368+26  367%25  375+22° 366128
male GBW-7  412%34  428+28  438+25  450%20
(n=10)  Control ~ 440+17  438*13 44529  448%29
Total GBW-7  139t14  138%14  141+13  141+12
(n=31)  Control  139%+15 139+15 139+14 140%1.7
HGb  female GBW-7  135%12 130408 13408  133%0.7b
(g/dL)  (n=21) Control 13009  130+09  132+08  131%10
male GBW-7  148%t14  154%09  156%09  155%1.0
(n=10) Control  157%05 157105 159+05 157105

1) Values are mean = S.D.

2) * p<0.05, *+<0.01, ***p<0.001

3) a, b and c are significantly different compared with control levels of total, female and
male respectively.
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Fig. 33. Changes of hematocrit levels in serum of subjects during treatment.

Table 50. Changes of WBC and RBC levels in serum of subjects during
treatment.

Week

Groun 0 1 2 4
Total GBW-7  67£27 67125 66+1.9 62+15°
(n=31)  Control 6516 6.1+1.2 6.3£1.0 68+1.4
WBC female GBW-7  58+%14 55+1.0 59+1.2 57+0.9°
(10% #L)  (@0=21) Control  6.1*14 6.1+1.3 6.0+ 1.0 68417
male GBW-7  85+39 9.0+3.0° 8122 69%19
(n=10)  Control 73+18 62+1.1" 70+1.0 70£06
Total GBW-7  45t04 45%04 46+04 42+04™
(n=31)  Control 46+0.4 46+04 46+0.3 46%05
RBC female GBW-7  44+04 42%02° 43%+0.3 3.9+0.3™
(10 #L)  (n=21) Control  4.4+03 44+03 4402 44%03
male GBW-7  48+04 50%0.2 5.0%0.2 50%0.3
(n=10)  Control 50+0.3 50£0.3 50+0.2 51+02

1) Values are mean = S.D.
2) * p<0.05, *x<0.01, ***p<0.001
3) a, b and c are significantly different compared with control levels of total, female and

male respectively.
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2}. @3 Insulin, c—peptide?] W3}

A9 tdAte] 9o WslE 1B Table 51, Fig. 349 Zgth 99 wse 2
g Aol HHATAA 2ol HH F 237AE #adur) 457 FoE g FEae
BFE et F 89617 7mg/dLol A 2F Foll 830+81% HAdHon E
ARSZ Fojido]l ARt HF 4F Fol= 882+85mg/dLE FA FAUA 7
astgloy Agol vsted tha FEd= 4¢SS JeEhRAh |, o E2 By 2

Aol en A3 2F Fo HAAXNE Roltrt v B3 A4S YEN
th gzte] A9 Aol HH 25 F 882+69mg/dLlA 82.8+81mg/dLE 25
om 45 Foe 8617 7mg/dLE FojH oz AT ol 2 AIgL

Hole] AH=E Qlate] P HaE 7HAen AF Aoyt I3 F50] #ost
Av EE oy dirtel @t ste Reg AT v F AF Aoy 7
o FE WAt AY e AF Aole A& 95t ouA fAE FREH ¥
Fol A H AUAR ARG REMN aHE oz A7 § vk Az A
ol SlelM e 437l 49 Bl A& RAolm, FA A4t duA tirrel
Aol 9& Aolth Insulin® A-$-(Fig. 35)= 2lo] AFo WA HF 1579 £
ol insulin BHI7F Ao 23 F 43 Fee F43] FUsldn BAHC

2 Fo4do] I F 85126 ulU/mLolA 15 F 82+362.82 Z4sdtH o} 2
T 5 91%40 ulU/mLo=R 4% Fo= 1831131 ulU/mLE F43 s
ojgh & Aok oAte] A4rt o AAPOY, 87426 ull/mLAA 2% F 95+
41 ulU/mLZ Z718tQ3 45 FolE 205+162 ulU/mLE Z713kdeh. date 2
$ol YOIME He WatolAw 2e TS Uitk ol 2 AIE Aol

A F 2o] gastt AT vEsd X o U

2
o3
)
o
2

¢ & ol A gastrine®} HCL GIP Z28 539 Aol & AoR Aztsin,

GIP 3 2L insulin ¥4 & £238H i8S JATgdn A Yo} wahi
g3 F71 glol ded Euyl HJHJGA GIPY BEvy &3 Zow A7

¥ 5 Qou, 2ol F GIP RIS FWsHE YR EA AsAAL =



g GIPell 9fsto} 94k #u7F dA ", & Ao F GIP ¥4 £ 4] Ao
T ke W akel Burt ZaHdte 2HE oA Ao wekAq At 7
22 Qo] 23t FE7F A wop Fo F4F st G FAU vo 1 A
BZrd 4 glth. Cpeptided Z$( Fig. 36)= 2ol AAd wapA F7hshe

Uebgth & 17104 ng/mLellA HF 15 § 19£04ng/mLE F7F3H
4% FolE 27+15ng/mLE Z7bete AL etk C-peptide® @3
4 X o bt A4S verdiden Aol A3 ¥ 1.740.5ng/mLel
FY F 19704 ng/mLolflem 45F%F 29+16ng/mLo2 Frhstgdth. ol st
Ade SAAR fFoAdel AUk olHT Ao 1w Aol 4FH F A

5

-

v}l. Triglyceride, total cholesterol, HDL- cholesterol®] 3}

Table 52, Fig. 37, Fig. 38, Fig. 399 Agdo] M3 F triglyceride, total
cholesterol, HDL-cholesterol®] &% ¥ 3}lo] #3to] Yellidch S4A429 459
B 777+£222mg /dLAlA AH 1Y F 975%327mg/dLE S7HEeH, 25 F
103.6+489mg/dLZ Z71std 3, 45F FolE 1020+351mg/dLE S78tAth d=E
Tol vty FAHoR fFejde] YA Ak ol 71.1£20.0mg/dLA 15
% 839£23.09mg/dLE F71stRon 25 FolEs 954+52.6mg/dLo.2 F 713
Fol = 932+405mg/dLE F7hela BAAHZ fode]l AT F3e
F7Vete AFge deEdden HH 4F Foe 2 S50 b Yobxl
HE oM E SAXAS 2 AFS el glon HAgHo]
Felze g9 do] TR Y EF 2L AFS YE
A9 1561%222mg/dLol A 15Y $§ 1649+ 21.4mg/dLE
ZbatR o, 2579 £ 169.3£323mg/dLoE F718t9 3, 4579 Fole 1711+
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Table 51. Changes of glucose, insulin and c-peptide levels in serum of
subjects during treatment.

Week 0 1 ) 4
Group
GBW-7 89.6xX7.71 85.8+85 83.0+81™ 882+85"
Total
(n=31)

Control 89.6+48 8461707 89.5%9.0 89.5%9.0

GBW-7 882+69 8.8+91 828+81™° 8.1+7.7"
Glucose female

(mg/dL) (=21 o0l 890438 859468 906498  90.7+36

GBW-7  965+106 85+64  840+113" 965+t78"

male
(n=10)

Control 93.0+9.9 38.01+4.2 38.0+x4.2 89.0+14

GBW-7 85%26 82*36 9.1+40 183+151™
Total

(n=31) Control 87x24 102%25 8.1%21 126+10.7

. GBW-7 87%£26 87+£3.2 95*+41 205+16.2"
Insulin female

@IU/mL)  =2D ool 00+26 102428 84420  136+117

GBW-7 6.7+0.3 57%58 7.81+49 91+3.7"
male
0=10)  control 71402 103+07°  62+09 88+4.7
GBW-7 1.7+0.4 1.9+04" 1.8+05 27+15"
Total
(n=31)

Control 1.7£05 1.9+04 17205 25120

. GBW-7 1.7£05 1.9+04" 1.9£05 29+16"
C-peptide  female

(ng/mL)  (n=21)

Control 18405 20%04 18405 27421
GBW-7  19%04  17+07 16407 19405
male
=100 ool 13+03 19%03 13404 16+1.0

1) Values are mean = S.D.
2} * p<0.05, *x<0.01, **++xp<0.001
3) a, b and c are significantly different compared with control levels of total, female and

male respectively.
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Fig. 34. Changes of glucose levels in serum of subjects during treatment.
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Fig. 35. Changes of insulin levels in serum of subjects during treatment.
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Fig. 36. Changes of c-peptide levels in serum of subjects during treatment
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31.5mg/dL® F7tstdth o Ae FAHLE ool Ut F ZHzHES]
A5 dx B oqzie] A9t 2 FUbEe] 3. F, oA A¢ AF 27 1593
+24.5mg/dLAA 1579 § 1688424 7mg/dLE F 718t 1, 257Y Fol& 1747+
368mg/dLE F7}stdom, 459 Fol= 1821*316mg/dLeE F7tetdth 18
oA Agels duE 2ol HolA] Folx F ZH2HEY AeE A4
A7y AstA St er, 4L B @AY A A Shske
e Boja gzl Aol uehligith ¥ HDL-cholesterol®] 3¢+ 2o
A 159 Fol A A eH, A% Aasidod A 45 Fole o= %

= S7bske FAE UET ol¢t 2BE AL dY 22 AFE U

l

[oZn

st}

o
o

i
X

-

FNe

| 716551 92mg/dLA A 15d F 555166mg/dLeE 243, 254
Fo £615+£81mg/dLolRA W, 4F Foli= 644+57mg/dLol Attt wetA o] zF

e Aste 2Bl 4A F AP dA Bx UA take] F7bol gskel A o
UAE 54 A0 Falstel nEse 2oz 4AHY, neb 3 Fo) FUAY

HE 3gol Zr7istm wAd HDL 2 2gH 0] #A4dE Aoz
2

WM Azt BAsete] 22 Fe] mIelAeolme FusHEe WP
%8 ol HDL ZHUxHEF @7 TaxdEe BFon Fuld. g

t Row AZEY. WA B 49 Aol 432 GIPF BulH oA
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Table 52.

in serum of subjects during treatment.

Changes of triglyceride, total cholesterol and HDL-cholesterol levels

Week

0 1 2 4
Group
Tota] GBW-7 77.7%220a 975+32.7"  1036+489™ 102.0+351"
0=3D control  594+207  828+253"  703%+166 8681285
Triglyceride ferale GBW-7 71.1+200 839+239" 95.4+526" 93.2+405™

(mg/dL) (n=21)
=4 Control 5711223  747+9237 707+ 159 822+931
male GBW-7 943+200c 1248+327" 1200+402° 117.8+154"
=100 ool 6464175 8904222  69.0+208 88.3+41.0
Totag GBW-7 156.1+222 1649+21.4™ 1693+32.3" 171.1+315"
(n=31) Control 1598+ 257 168.7+24.0" 161.8+t21.3 161.7£26.6

Total temale CBW7 159.3+245 168.8+24.7" 1747+368" 182.1%316™

Cholesterol (n=21)

(mg/dL) =4 Control 15674265 1673+234™ 160614247 164.1+32.2
male GBW-7 1496*+171 157.0%=10.7 158.6+19.8 151.2+21.1"
=100 ontrol  1666+250 1716278 165083  1668+108

GBW-7 655+92  555%66™ 615+81" 64.4+6.1"
Total
(n:31) kKoK

Control  65.0%87  59.9+49 62.0+8.1 634+79

HDL GBW-7 664%79  573%+62™ 62787 65.4+57"
female

Cholesterol (n=21)

(mg/dl) </ Control 654%10.1 60.0t46 615190 65.1£8.3
male GBW-7 63.8+122 52065 59.2+7.0 62.4+7.0
(n=10)

Control  642+55 59.1+5.0 63.3+5.7 59.3+57

1) Values are mean = S.D.
2) * p<0.05, #x<0.01, ***p<0.001
3) a, b and ¢ are significantly different compared with control levels of total, female and

male respectively.
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Fig. 37. Changes of triglyceride level in serum of subjects during treatment.
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Fig. 38. Change of total cholesterol levels in serum of subjects during treatment.
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Fig. 39. Changes of HDL-cholesterol levels in serum of subjects during

treatment.
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Hl. Free fatty acid, lipase activity, amylase activity2] ¥ 3}

Table 53, Fig. 40, Fig 41014 R Fa)Adike] Fhge] dix Fof Hlste] A& 1

F Fel Zbstart 27 $99 gashs 432 e

AL wAe Aol  wsbh glonv oae Aedl YoM A§ 333k

et
|
=
2
2
1o
o
o
-3
n
to
-+
©

0
¥ 804%144 TU/LANA 702149 IU/LE #Aasgen FAHCE Foiof A

o} obmetale) A dAe) Agol 1 Asel T

r 7)% FAA GOT, GPT, r-GTPY W3tE BW Table 549 23t GOTS

A 598 Wa gou FAAAA % A5hE AFol Yout oA AL o

:
o E@ GPTY Ftel QoA WA Fgel $ F5de 3L el
glont oldel Aol YoiME oF st T Hsd vn 9 st
e oz By ok web AgAele AR 3 /1Bl Wake g Ao
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Table 53.

levels in serum of subjects during treatment.

Changes of free fatty acid, lipase activity and amylase activity

Week

1 2 4
Group
Totag GBW-7 621.1+2369 6158+2776 423812383 406.0+259.6™
=3D control 701242365 583042505 436112551 43681802

Free Fatty fomale GBW-7 636572588 63362766 409.1+2374 412.6+2934

Acid (n=21)

(WEq/L) n= Control 733.8+226.8 63272319 4765+2455 434.3+196.7
male GBW-7 5440100 5265+3741 4975+3231  3795+43.1
=100~ ntrol 521542864 33453088 2135-2468  447.0+1457

GBW-7  329+78 36.31+9.0° 36.7+99™ 349+79
Total
(n=31)

Control  29.9+99 3211104 32.8+10.6 314+98

Lipase GBW-7  333+77 378+88"  378+101" 36.4+7.8

. female
Activity (n=21)
(U/L) n= Control  305*10.7  323*+114 32.3+11.0" 319+105
GBW-7 31.0t11.3 2985178 31.019.9 290+7.1
male
(n=10)
Control ~ 265*0.7 31.0+2.8 3551106 295+9.2
T GBW-7  77.7£10.7 742+77 75.6+6.3 725+49°
otal
(n=31)
Control  74.4%11.1 71.6*5.1 72.3+4.6 757+48
Amylase GBW-7 763190 73.0£76 76.1+66° 73.8+46
. female

Activity (n=21)

IU/L) n= Control ~ 788*87 71.4+43" 712+43 734130
male GBW7 80.4+14.4° 76.6+8.2 746+6.3 70.2+4.9°
(n=10)

Control  64.8+10.3 720+7.1 75.3+4.6 815+29

1) Values are mean = S.D.

2) * p<0.05, *x<0.01, ***p<0.001

3) a, b and c are significantly different compared with control levels of total, female and

male respectively.
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Fig. 40. Changes of free fatty acid level in serum of subjects during treatment.
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Fig. 41. Changes of lipase activity level in serum of subjects during treatment.
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Table 54. Changes

during treatment.

of GOT, GPT and y -GTP levels in serum of subjects

Week 0 1 5 4
Group
GBW-7  179+81 186+95 183+95 189+10.8
Total
(n=31)
Control  17.0+7.0 17.0+46 163+46 179+45
GOT GBW-7 15.0+1.9 155+26 14.8+24 15.0+25
female
(IU/L) (n=21)
n= Control  15.1+31 163+37 153+39 175+3.8
ale  GBW=7  238¥125 248101  254%146  258%165
(n=10)
Control  212+112  184+62 193+58 188+64
GBW-7  223+224  200+159  243%279  274+344
Total
0=3D " control  183+177  176+112° 195168  20.0+147
- + + + +
GPT tomale GBW-7 132455 124+43 13.4%43 142+69
UL =2D oovol 128460 140+54  148%104 159+86
e GBW=7 404327 3524203  460%423  512%514
0=10)  control 3045286  248+166  325+255 3034926
GBW-7 270+236  284+206 293+189" 31.7+21.4°
Total
(n=31)
Control  182+74 193+72 204+6.1 20.1+6.4
_— + + _'_ ko + Sk
s GTP  female COBW-7  153%56 17262  195%63 20.8+86
IUL)  0=2D oo eol 157+51 169462 189159 18867
e GBW=7  504%202° 5084213  490%204°  514+242°
(n=10)
Control  236+92 240+73 245+54 235+47

1) Values are mean = S.D.

2) * p<0.05, #x<0.01, **xp<0.001
3) a, b and c are significantly different compared with control levels of total, female and

male respectively.
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o}. Leptin, gastrin, LDH2] W3}

A giabeh #-ste] H2e] HE Al didel Hi e leptin® %
gastrin % lactate dehydrogenase #Alol tiste] Fig. 42, Fig. 43, Fig. 44, Table
55, o YERUIATE leptine] Aol Qlojal APl A TN 1F7Y F 4T 3
2 AT 25 Y FoE Assgoen 47 Fole AFH 2L ¥

i
th F leptin ¥EE &A1 FHdE s2Roz A old AHFd uz}
3

oy AF 2530 129+68ng/mLE bt @29l A$E LH5*E
3 mg/mLoAA 45 F 47+ 24ng/mLE ZA3Pon o2t A7
%,

o 2v) 7} =dv) 3 A5 ¥ 3 =29 gastrin®

o

=
Aol WANNF 23 FAA FAAst 4F T A sk Ao ey
7 &

o, Gzl 22 28 dehis 2o vehgth LDHE FeluA diAket
dolo] o] REW m B Frle B42A oA tapsl Badel A= A
2 AZET web B 240 42 Ui F45T lactate HAZE 2

7l 9% Hger B ATe Aol olste] ARE AAAROA FHHE
A e w32 Jehfo] 4852 5o B4 F7leE Aow Az
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Table 55.

during treatment.

Changes of leptin, gastrine and LDH levels in serum of subjects

Week

0 1 2 4
Group
GBW-7  102+49 97+43 114+69 10.1+54
Total
(n=31)
Control 104146 10.1+46 97+37 108+54
. GBW-7  11.1+47 10.839 129+68 11.4+52
Leptin female
(ng/mb)  (=2D o ool 115437 112437 105429 125443
GBW-7  55%37 48%26 48+25 47424
male
=100 ol 40+4.4 44+43 56+59 43+49
GBW-7  307%89 303+75 324%87 327+63
Total
=3 control  375+175 365143 3404182  399+188
. GBW-7  288+84 29680 307+84 32.0%6.0
Gastrin female
(pg/ml)  (=2D vl 331475 336+93 305+83  36.0+164
GBW-7  400%57 34.0%28 400%7.1 355+92
male
=100 ~ontrol 615+417 5104311 5354488  555+262
Toral CBW-7 2835€309 2083261  3067+331 2852+40.1
M=3D " Control 29914370  3109+308  3034+344  2906+377
- + + + +
IDH  female OBW-7 28914297 2064+266 3116296 280.8+424
IUL) - 0=2D oo vol 20084368 30694280  3001+37.3  294.6=40.1
male GBW=7 272433345 3040+272 2070410 2932+3838
=10 Control  3174+336 31904380  3123+275  2808+339

1) Values are mean = S.D.
2) * p<0.05, *x<0.01, **++p<0.001
3) a, b and c are significantly different compared with control levels of total, female and

male respectively.
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Fig. 42. Changes of leptin level in serum of subjects during treatment.
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Fig. 43. Changes of gastrine level in serum of subjects during treatment
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Fig. 44. Changes of LDH level in serum of subjects during treatment.
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Z+. T3, T4¢] W3}

Table 5691 o] 4 71t Fol T3e] Wabe Baar] ojelgor, Tae Agi
A4E 49 3% T Fast AE e

HA 4 3289 T49 ZaE dux diAbg #dHel gon oA AL
At e Z2UAASE AW AstE duz] Yo AulE Zolg: oz A

Table 56. Changes of T3 and T4 levels in serum of subjects during treatment.

Week

1 2 4
Group
Total GBW-7  11%01 1.0+0.1 1.1£02 11401
=31} control - 11201 11£01 11+0.1 11£0.1
3 fomale GBW-7  10%01 1.0+0.1 11£02 11401
(ng/ml) (=20 congol 11401 11401 L1£01  11%01
- +
ale  GBW-7 12701 1.1+0.1 11102 12401
(0=10) " control 11£02 1.0+0.1 11401 1.2+00
Total GBW-7 8107 8.0+07 78+07 80%0.8
=31)  Ccontrol  81%1.1 79+12 79409 7709
T4 fomale GBW-7  82%08 8.0%0.7 77+08 8208
(ngml)  (0=21)  (onerol 82412 80+12 8.0+09 77+10
male GBW-7  80+06 82+04 81+02 76404
0=10)  conrol  75+0.1 724123 78+0.4 76+0.7

1) Values are mean = S.D.

2) * p<0.05, *x<0.01, ***p<0.001

3) a, b and c are significantly different compared with control levels of total, female and
male respectively.
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A}, Testosterone, FSH, LH?| W3}

Ay 2ol HFH F testosterone, FSH, LH® ®W3}E Table 57, Fig. 45° e
). Testosterone?] FEx FUolA thzdo] Aoy EAHoRE FoAlo]
At} Testosterone 157.3+269.3ng/mLAl A 45 ¥ 98.0+161.8ng/mL=E 7243
ov Azt AF§ 534%152ng/mLAA 27.21158ng/mLE A4 AT HAbe AX
= 677.11£384.0ng/mLe A 381.0+183.4ng/mL=Z #2433tk d¥EA=53E 22 (FSH)
9 A AxelA el HHA 15U Tl 49+32mIU/mLeAl A 56+23mIU/mL
o8 Frtskglen 2% Foe 556+28mlU/mLE F7istdch 2efv Aol 44
W37t ATk Testosteroned @M d Al #ojdte Aoz B Aol

fr

AF el met testosteroneo] FAe 31 @A Aol AHe AR oz ¥
ool mEt REF AUAE ofv| 2t tiatel A BFSA Erh webA ojvke
A A SXE e s ofFito]l tiAbEY) St ©Ad olsttge] ad A

O

O = testosterone®] Adt= ©A o] g AU e Aow AZHAT. 3
APYEZ=22MHY 5o JoiMe Ao AR 25 Fo 7 Frhstgdon oz
o] Af-e 72F+47mIU/mLoA 79+69mIU/mL, 9.2+88mlU/mLE2 73t oy
45 Fol= Fasdnh webA AgAele HHA dExEAST=ER FAY

29 2oz /AL oAe YN AT Asn TREF APdozel

=

O

7}. Calcitonin, osteocalcin, cortisol?] # 3}

Aol A3 F calcitonin, osteocalcin, cortisol®] ®3}E Table 58] YERRATEH

F+ 41*15pg/mLelA HF 1, 25 $Fol= 36*1.2pg/mL, 3.6%
llpg/mLE FFE7 #astes Aoz Yelgon 45 Foje 45+15pg/mLE
4 IR oY FAARA fAAdL Tk Axe Aged dofA 40+
16pg/mLolAl 37£13pg/mLeZ 1Y ¥ #AsI R, 25 FoE 3.6+1.2pg/mL
E #AHJen 45 FoE 42+ 1.7pg/mLE o7t F1EA T Exte] A= 48

calcitonin® 7
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Table 57.

during treatment.

Changes of testosterone, FSH and LH levels 1n serum of subjects

Week
0 1 2 4
Group
o GBW-7 1573+2603 1095%1789 994%1453  98.0+1618+x
=3 Control 14002298 1333+2254 1089+1864 126942109
GBW-7 534+152  361+139  408+118  272%+158
Testosterone female
(ng/mL)  (0=2D vl 4794228 3854174 3481240  363+223
o GBW-T 6771%3840 476671635 3923+1584  3810+1834
=100 ool 64691459 607.6=1280 51671348  489.2%261.9
GBW-7 47429 54+2.1 53+26 44422
Total
03D Control  76£7.0 44%20 © 62%29 41%17
- + + + +
FSH femaje GBW-T  49%32 56+2.3 55+28 45425
(mIU/mL)  (0=21) o0 81474 45+19 65430 41415
GBW-7  41+03 41401 44104 42404
male
=100 ontrol  4.4+33 42+33 47+30 38+34
GBW-7  68%44 73465 82+83 54%32
Total
(=3D control 130%211 56452 1354209 6361
LH GBW-7  72%47 79+69 92+88 53%+36
female
(mivfmL) TS
720 Control 1462227 58%5.6 15.0+225 76166
GBW-7  46%20 41+12 32408 57+18
male
(=10 o ntrol 44+15 47428 50+28 34+15

1) Values are mean = S.D.
2) * p<0.05, *x<0.01, ***p<0.001
3) a, b and c are significantly different compared with control levels of total, female and

male respectively.
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Fig. 45. Changes of testosterone level in serum of subjects during treatment.

+21pg/mLE F7bskAt). o] AFHZ calitonin® A$E Aol Z7)el a0t
F7Vste F4e WeEith Osteocalcin 9 2ol SMelHE calcitoninat b7}

A2 Aol HF F gasAT F AF 2710 204163ng/mLoA 157U FlE
19214 ng/mLE ZA33 0w 25 FdE 159+23ng/mLO R 4F Fo& 166+

299 A9 ALdE 20.1+65ng/mLolA 1FY F 192+
A3 25 Fo=149%0.7ng/mLol Y oH, 4F FoE 170+
63ng/mLo.2 Yrolath Fae] 9= 232+00ng/mLolA 184+37ng/mLE 15
Fo yelgon 25 Fole 153£33ng/mLeg Yolon 45 FoE 162117
ojitt. olg} 2 AFAE dYdAN EE vy AHE Ul ATk Cortisold]
3% 103*53ug/dLAA 1Y Fol= 81%35ug/dLE Pl ow, 43 25 $d
E 76+3%ug/dLE ZAsdAoY 45 FolE 98%36ug/dLe®E 2 FH u]3y
% AEdte A Ugddoy AAH ez Fade BFE UHEdHE. A
79 89139ug/dLAA 15, 25 Fo 242} 7.2+£29ug/dL, 75£29ug/dLE 27}

O
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Table 58. Changes of calcitonin, osteocalcin and cortisol levels in serum of

subjects during treatment.

Week

0 1 2 4
Group
GBW-7  41+15 36+1.2" 36+1.1" 45+18
Total
(=3 ontrol 41+17 48+18 46+15 48+15
- + + + +
Calcitonin female GBW-7  40%16 37+13 3612 42417
(pg/mL) =21 o o 43418 49+18 4716 49+163
GBW-7  48+05 32403 40+12 59+2.1
male
=100 0 trol 31+13 39+16 40+04 42+0.1
GBW-7 204163 19.2+47 159+23 16.6+5.7
Total
(n=31)
Control 225168 20+78 21.3+6.1 19.4+4.4
. GBW-7 2019+65  192+47 149+07 170463
Osteocalcin  female
(ng/mL)  =2D vl 212453 21.7+8.1 217+62 187+4.1
GBW-7  232+00 184+37 153+33 162+1.7
male
(n=10)
Control  364%+00 255+0.0 174400 22.1+6.4
GBW-7  103+53 81+35 76+39 98+3.6
Total
®=3D control  9.4+38 71433 8437 109466
- + + + +
Cortisol  female CGBW=7  89%39 72429 75+29 95+40
(wg/dL) =21 o1 97+39 76+33 87440 114+74
GBW-7  176+67 127429 81%05 107%1.6
male
=10)  oontrol  7.3+33 46+22 65+1.2 90+1.1

1) Values are mean * S.D.

2) * p<0.05, *x<0.01, ***p<0.001

3) a, b and c are significantly different compared with control levels of total,
female and male respectively.
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Arstgdon 45 FNEI5T40ug/dLo R 2358 Ukt B A9l 4
oAM= 17.6%6.7ug/dLo 4127129 ug/dLE 25 Fd& 81X05ug/dLE Holx o

% 10.7+16ug/dLe g2 AUt Cortisold) FEE tlZTol vlgo 2
o] Aol ot FoAL At Cortisole AL F71e} #do] & 2E
& 2R YFOF duyx 1M A AU FEOA A}, Zme &K A
dege) oz} &5 AuAE AFNUANRZ AF, BEA Frte] A4S

5
FHE gaE A8 A ZH oy
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=
b ZSith F AN Ae AY el FUtste A@Ee dEhisit ol

Aol B§F BUZ A% AolAY U Gl gt HEIF FHE F7HA
A7 9% Aoz AZAYG. BF wie] ALE FAY Aol ARG Fol F
Aete AR duigon AR uelA wssan. eadie 3ol glol

]
o
A Aggol HATAN 48/ Fol Frste AT UEhion, B o)

ATk ol Ze ZAie B AP Aol M= 3ol #FaHol oprm4t
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Table 59. Changes of total bilirubin, UA and BUN levels in serum of subjects
during treatment.

Week
0 1 2 4
Group

Total GBW-7  09+02  10£03" 1.0+04 09+03

(n=31) " Control 1.0+0.3 09027  08+t02" 0802

Total . 1« GBW-7  09£02 09+04" 09+04 0.7+0.3

Bilirubin

(mg/aty P2 Comtrol  09%04  09102°  08+02°  07%02
male GBW-7  10+01 12401 12403 12402
(n=10)  Control ~ 1.2+0.2 1003 0.8+0.1" 09+0.3
Totat GBW-7 55114 58+13 56%1.3 6.0+16"
(=31 Control =~ 49+13 50+15 49+15 53+1.3"

UA female GBW-7  50%+13 52+12 50+1.0 53+15

(mg/dL)  (0=21)  Control ~ 42+06 43+10" 42+09 47406
male GBW-7  64%11 6905 68109 724038
(n=10)  Control ~ 65+1.2 6.4+15 6.7+ 1.4 69+16

Total GBW-7  112+25 125+£21" 134+32"  126+32

(n=31) Control ~ 11.3+28 120427  128%33"  116*29

BUN  female GBW-7  106+22  125%21°  126+28  123+31
(mg/dL) (=21  Control ~ 106+21  115+27  122+30°  108+23
male GBW-7 12725 12725  151+36°  13.0+37

(n=10) Control =~ 128%37  130+28  144+40  135%37

1) Values are mean = S.D.

2) * p<0.05, **p<0.01, ***p<0.001

3) ab and ¢ are significantly different compared with control levels of total, female and
male respectively.
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(4) g 24
ol A Foll AHAEE oleic acid = 743, linoleic acid ¢} linolenic acid =
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oh
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Py XY FEE 457 F 441022 Folvl ¥ d¥Wd #xjE 7.0£0.30
=3

A 4F Z 751052 ZF715Fth Alkaline phosphatase EA4-& 45 3 162.8%+52.1

(3) Hemoglobin, Hematocrit, WBC, RBC¢] ¥ 3}

Hcet 31+ 39.3+37914 4F F 415382 ZF713t9t. Hb2 EAlolA] 148414
NA 4F F 1651022 Frietddth. WBCS RBCE #4stdd. AT =
4410404 4FF 390302 7434

(4) 89, Insulin, c-peptide?] W3}
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!
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1
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