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SUMMARY

[. Title of Research

Development and Functional Effect Identification of Mulberry Leaf
Soybean Curd and Soybean Curd Residue Processed Food

II. The Objectives and Importance of Research

Dietary life and lifestyle were changed in Korea recently by economic
improvement, reduced family size, and increased two—paycheck couples,
which result in changes of disease pattern and death factor changes.
Changed dietary life style, reduced vegetable based food and increased
animal based food, improve diseases obesity, circulating system of the
blood, diabetes etc., and result in raised mortality. The air, water and soil
were contaminated by environmental pollution, which make raising cancer
and modern diseases. We need protect from above situation.

At this time, the geriatric diseases were protected and treated by
soybean world widely. Soybean has various functional components and we
need 50g consumption per day to protect geriatric diseases. The mad cow
disease, birds influenza and foot—and—mouth disease were caused from
animal base protein intake and we need replaced food for protein intake.
We need to develop high fiber and high protein food from soybean curd
residue as new functional food which will be raised market share. While,
soybean curd residue as waste materials from soy milk and soybean curd were
hold lightly owing to stability of storage and nutritive value.

Mulberry leaves have various bio—active components, flavones, steroids,
triterepene, amino acids, minerals and vitamins, and protect thirst and treat
diabetes. The other functional properties are reduced blood pressure by
GABA, strengthening brain blood vessel by rutin, protect arteriosclerosis,
control and counteracting heavy metal absorption. We need develop the
techniques for new functional food products to improve mulberry leaf
consumption and enlarge sericultural industry.

This study was conducted to develop new functional foods, soybean curd,
yogurt, hamburger patty and cookie for old person using mulberry leaf and

soybean curd residue. We also analyze the functional properties of mulberry
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leal powder using rat experiment and of mulberry leaf powder Tofu with human
experiment. New developed functional soybean processed foods will be
industrialized for improvement of preexistence soybean curd manufacturing

companies and enhanced public health.
II. The Scope and Contents of Research

A. Development of optimization and standardization of processing conditions

for mulberry leaf soybean curd

o  Optimization for manufacturing soybean curd adding mulberry leaf

powder and extract
o Manufacturing mulberry leaf powder and extract for food materials

o Evaluation of physicochemical, microbial and sensory properties of
soybean curd adding mulberry leaf powder and extract

o Standardization of processing conditions for mulberry leaf soybean curd

o Patent application by development of mulberry leaf soybean curd
product

B. Extending shelf—life of mulberry leaf soybean curd

@ Analysis of extending shelf-life of mulberry leaf soybean curd by
natural preservatives

o Standardization of processing conditions of mulberry leaf soybean curd
for extending shelf—life

C. Development of new hamburger patty and cookie for old person products
using mulberry leaf and soybean curd residue

_15_
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o Development of new pork based hamburger patty using mulberry leaf

powder and soybean curd residue powder

0 Development of new beef based hamburger patty using mulberry leaf

powder and soybean curd residue powder

o Development of new pork and beef based hamburger patty using mulberry

leaf powder and soybean curd residue powder

o  Development of new cookie for old person using mulberry leaf and soybean
curd residue

D. Development of new yogurt using mulberry leaf powder and extract

o Development of new yogurt using mulberry leaf powder

Development of new yogurt using mutberry leaf extract

[m]

E. Analysis of functional properties of mulberry leaf powder using rat

o  Effects of mulberry leaves powder on lipid metabolism in high

cholesterol—fed rats

o Effects of mulberry leaf powder supplementation on lead status and

minerals content in Pb—administered rats

F. Analysis of functional properties of mulberry leaf powder 7ofu with human

o Effects of mulberry—leaf powder 7ofu consumption on serum lipid
profiles, Ca, Ca/P ratio and Pb status in middle—aged obese women

o Effects of mulberry—leaf powder 7Tofu consumption on bone mineral
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density of carpus, biochemical bone turnover markers and serum lipid

profile in smokng male adults

o [ffects of mulberry—leal powder 7ofu on bone mineral density of
carpus, Biochemical Bone turnover markers and lipid profile in university

female students consumed low calcium dict

IV. Results of Research and Recommendation

1. Results

A. Development of optimum processing conditions for soybean curd and

soybean curd adding mulberry leaf powder and extract
1) Development of optimum processing conditions for soybean curd

We selected five major factors among soybean curd processing
parameters based on pre—experimental data, which were significantly
affected on the quality of soybean curd product. The selected five major
factors were coagulation temperature, coagulation time, pressing pressure,
coagulant concentration and soya milk concentration. The changes of the
sensory hedonic scores of soybean curd product on the processing
conditions were analyzed by response surface methodology. The 27
experimental points were designed using a central composite method.
Affecting factor for the sensory hedonic scores of soybean curd product
was arranged according to soya milk concentration, coagulation temperature,
coagulant concentration, pressing pressure and coagulation time. Soya milk
concentration and coagulation temperature were significant factors at the
5% level. The optimum processing conditions for soybean curd were
coagulation temperature(60C), coagulation time(27.2 min), pressing
pressure(45.45 g/cm®), coagulant concentration(1.44%) and soya milk
concentration(5.0 ° Brix). The sensory hedonic score of soybean curd
product was 6.2 with above optimum processing conditions.

2) Optimization for manufacturing soybean curd adding mulberry leaf
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powder and extract

To optimize the added conditions of mulberry leaf powder for the
manufacturing of mulberry leaf soybean curd, high impact planetary mill
was used to reduce and control the average particle size of mulberry leaf
powder. The added effects of concentration and average particle size of
mulberry leaf powder, and concentration of grape seed extract on the
hedonic scores of overall quality of mulberry leaf soybean curds were
analyzed by response surface methodology with a central composite
method. We also analyzed the effects of mulberry leaf extract
concentrations from 0% to 0.75% (w/w) on the hedonic and intensity scores
of mulberry leaf soybean curds. Affecting factor for the hedonic scores of
mulberry leaf soybean curd product was arranged according to average
particle size of mulberry leaf powder, concentration of mulberry leaf
powder and concentration of grape seed extract. The average particle size
and concentration of mulberry leaf powder were significant factors at the
5% level. The optimum added conditions of mulberry leaf powder for
manufacturing of mulberry leaf soybean curd were 0.40%(w/w) of
concentration and 40mm of average particle size of mulberry leaf powder,
and 176ppm{w/w) of grape seed extract concentration. The hedonic score
of mulberry leaf soybean curd product was 6.45 with above optimum
processing conditions. The intensity of mulberry leaf soybean curds
astringency were similar to control up to 0.50% of mulberry leaf extract
concentrations. While, that of the 0.75% concentration was a little bit higher
than that of control. There was no difference in the intensity of mulberry
leaf soybean curds astringency at the 5% level. The mulberry leaf extract
concentrations on the hedonic scores of mulberry leaf soybean curds was
optimized at 0.25% in color, flavor and overall quality except texture.

B. Extending shelf—life of mulberry leaf soybean curd
1) Effects of alkaline ionic water and grapefruit seed extract added
immersion solutions on storage characteristics of mulberry leaf soybean

curd

This study was conducted to analyze the acidity and turbidity changes of
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immersion solutions, and aerobic bacteria, E.col/i, anaerobic bacteria, yeast
and mold counts changes of mulberry leaf soybean curds during storage at
4C and 25C by different immersion solutions such as distilled water,
grapefruit seed extract(300 ppm) and alkaline ionic water. The acidities of
immersion solutions of distilled water, grapefruit seed extract and alkaline ionic
water after 18 days of storage at 4C were 0.021, 0.008 and 0.002%,
respectively. While, those after 5 days of storage at 25C were 0.042, 0.029
and 0.009%, respectively. The turbidities of above immersion solutions after
18 days of storage at 4C were 0.50, 0.29 and 0.21, and then after 5 days of
storage at 25C were 0.38, 0.34 and 0.27, respectively. The acidity and
turbidity changes of immersion solutions were sensitive to storage
temperatures. The count of aerobic bacteria of mulberry leaf soybean curds
after 18 days of storage at 4°C was still below the 107 CFU/g, the beginning
point of soybean curd putrefaction, while this value was reached within one day
at 25C. Grapefruit seed extract and alkaline ionic water had a better

preservative effect at 4C than at 25T of storage temperature.

C. Development of new hamburger patty and cookie for old person products

using mulberry leaf and soybean curd residue

1) Development of new hamburger patty using mulberry leaf and soybean curd

residue

Hamburger patty based on pork using bread powder had the highest hedonic
scores. The hedonic score of composition with 9.5g soybean curd residue
powder, 1g mulberry leaf powder, 29.5g bread powder of patty had relatively
closed to that of control. Based on beef patties, the composition of 36.0g
soybean curd residue powder and 4g mulberry leaf powder patty had the
highest hedonic score in every item of sensory evaluation. While, hamburger
patty based on pork and beef had the highest hedonic score using 40g of
soybean curd residue powder singly.

Based on above data, hamburger patty based on beef and, pork and beef patties
using mulberry leaf and soybean curd residue can apply new functional food
products in food industry.

2) Development of new cookie for old person using mulberry leaf and soybean

-19 -
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curd residue

Based on cookies, the composition of 150.0g wheat flour and 15g soybean
curd residue powder patty had the highest hedonic score in every item of
sensory evaluation, Cookie using a soybean curd residue powder combined
with wheat flour can apply for the health of old person.

D. Development of new yogurt using mulberry leaf powder and extract

1) Development of new yogurt using mulberry leaf powder

The hedonic scores of yogurt using mulberry leaf powder decreased with
increasing average particle size and concentration of mulberry leaf powder.
The mulberry leaf powder addition in yogurt had negative affection. While, The
mulberry leaf powder addition in yogurt had no significant difference compare
to control except 200 micron average particle size and 0.75%(v/v)

concentration of mulberry leaf powder processing conditions.

2) Development of new yogurt using mulberry leaf extract

Yogurt using mulberry leaf extract had higher hedonic scores compare to
control in the whole concentration ranges(1-3%, v/v). The mulberry leaf
extract addition in yogurt had significant difference compare to control and the
highest hedonic score of processing condition was addition of 1.0% (v/v)
mulberry leaf extract. Yogurt using a mulberry leaf extract can apply in food
industry as a functional yogurt. The concentrated fruit juices(65 Brix) such as
apple, plum, grapefruit and peach were benefit to add hedonic score in

mulberry leaf extract yogurt.

E. Analysis of functional properties of mulberry leaf powder using rat

experiment

1) Effects of mulberry leaves powder on lipid metabolism in high

cholesterol—fed rats
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Mulberry leaves, which is high in dietary fiber and some nutritional
materials, are thought to have hypocholesterolemic effect. The present
study was performed to further elucidate the hypocholesterolemic actions of
mulberry leaves for the effects on the diet—induced hypercholesterolemia in
rats, Effect of mulberry leaves powder on factors related to serum lipid
profiles were studied using rats fed each diet divided into 4 groups. Male
Sprague—Dawley rats were fed with AIN-93 diet (normal control group;
C), diets containing high—cholesterol and 0% mulberry leaves powder (HC),
high—cholesterol and 5% mulberry leaves powder (HC5M), high—cholesterol
and 10% mulberry leaves powder (HC10M) for 4 weeks.
Hypercholesterolemia was induced by adding 1% cholesterol and 0.5%
cholic acid to all diets except for normal control group. There were no
differences in food intake and initial body weight among groups. However
the mulberry leaves treatments showed significant decreases in food
efficiency ratio and body weight gain. Mulberry leaves decreased serum
lipid profiles, Al, CRF, LHR and serum AST, liver lipids but increased HTR
and serum HDL-cholesterol, fecal lipids suggesting it could prevent
hyperlipidemia and improve liver action. These results showed mulberry
leaves was effective for improving lipid composition in blood, which may

have potential to prevent cardiovascular disease,.

2) Effects of mulberry leaf powder supplementation on lead status and

minerals content in Pb—administered rats

This study was designed to investigate the effects of mulberry leaf
powder supplementation on lead(Pb) status and mineral(Ca, Fe, Cu and Zn)
contents in Pb—administered rats for 4 weeks. Thirty two male rats were
divided into 4 groups: a control, Pb(500 ppm Pb), Pb5SM (500 ppm Pb+5%
mulberry leaf powder), and PblOM(500 ppm Pb+10% mulberry leaf
powder). There were no significant differences in food intake and initial
body weight among groups. While mulberry leaf powder treatments showed
significant decreases in food efficiency ratio and body weight gain. The
levels of serum aspartate transaminase(AST) and creatinine were
decreased by mulberry leaf powder treatment. Mineral contents of liver and
kidney were significantly decreased in the Pb groups than that of control

group. Whereas, fecal mineral contents were significantly increased in the

-21 =

hl=
=)
oir
Ja
fol
5]
4
0
~
o
o
gl



Pb5M and Pbl1OM than those of control group. Pb contents of serum, liver
and kidney were significantly increased in the Pb group than that of control
group. However, by mulberry leaf powder administration(Pb5M and Pb10M),
Pb levels of serum, liver and kidney were lowered than that of Pb group.
And fecal Pb excretions were significantly increased in the Pb5M and
PblOM than that of Pb group. These results showed mulberry leaves were
effective for lowing Pb accumulations in serum, organs, which may have
potential to prevent Pb toxicity,

F. Analysis of functional properties of mulberry leaf powder Tofu with human
experiment

1) Effects of mulberry—leaf powder 7ofu consumption on serum lipid
profiles, Ca, Ca/P ratio and Pb status in middle—aged obese women

This study was done to investigate the effects of mulberry—leaf powder
Tofu (MPT) on the levels of serum lipid profiles, Ca, Ca/P ratio and Pb in
30 middle aged obese women lived in Choongnam area after consumption of
MPT (100 g/day) for 4 weeks. The contents of nutrient per 100 g MPT
were 86.71 kcal (energy), 8.98 g (protein), 0.53 mg (fiber), 211.33 mg
(Ca) and 1.59 g (fat). Anthropometric measurements, 24-—recall dietary
intakes, serum levels of protein, albumin, glucose, lipid profiles
(cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol), Ca, Ca/P
ratio and Pb were analyzed before and after consumption of MPT. After
consumption of MPT, there were no significant differences in
anthropometric measurements, the levels of serum protein, albumin, glucose,
total cholesterol, HDL—cholesterol, lipase activity, HTR (HDL—cholesterol
/total cholesterol), CRF (cardiac risk factor), Ca, Ca/P ratio and Pb. There
were decreased in serum triglyceride, LDL—cholesterol, Al (atherogenic
index) and LHR (LDL-cholesterol/HDL—cholesterol). Increased dietary
intakes in plant protein, total Ca, plant Ca were significantly observed.

2) Effects of mulberry—leaf powder 7ofu consumption on bone mineral

density of carpus, biochemical bone turnover markers and serum lipid
profile in smokng male adults lived in Choongnam
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This study was done to investigate the effects of mulberry—leaf powder
Tofu (MPT) on the status of anthropometric measurements, bone mineral
density (BMD) in the right carpus, biochemical bone turnover markers,
serum levels of lipids and macrominerals in 30 smoking male adults who
lived in Choongnam were supplemented MPT(100 g/day) for 4 weeks. The
average ages, number of smoked cigarettes and packyear were 22.38 year,
15.12/day and 3.54 years, respectively. The contents of nutrient per 100 g
MPT were 86.10 kcal(energy), 8.98 g(protein), 0.53 mg(fiber), 211.33
mg(Ca) and 1.59 g(fat). Anthropometric measurements, dietary intakes
using 24—hours recall method, BMD of carbus using DEXA, serum levels of
protein, albumin, glucose, lipid profile (cholesterol, triglyceride,
HDL-cholesterol, LDL-cholesterol) and Al(atherosclorosis index), HTR,
CRF, LHR), some biomarkers of BMD(serum alkaline phophatase activity,
osteocalcin, urinary DPD), serum macrominerals(Ca, Ca/P ratio, Mg) and Pb
were analyzed before and after consumption of MPT. After consumption of
MPT there were significantly increased in dietary intakes of plant protein,
total Ca and plant Ca. But there were not significant differences in
anthropometric measurements, BMD with bone metabolism makers, the
serum levels of protein, albumin, glucose, lipid profile with Al, HTR, LHR
and CRF,

3) Effects of mulberry—leaf powder 7ofu on bone mineral density of
carpus, Biochemical Bone turnover markers and lipid profile in university

female students consumed low calcium diet in Choongnam

This study was done to investigate the effects of mulberry—leaf powder
Tofu (MPT) on the status of anthropometric measurements, bone mineral
density (BMD), biochemical bone turnover markers, serum levels of lipids
and macrominerals in 30 female University students whose daily dietary Ca
intake was low(mean daily intake is 524.66*21.47 mg/day) and lived in
Choongnam. The subjects were supplemented MPT (100 g/day) for 4 weeks.
The contents of nutrients per 100 g MPT were 84.10 kcal(energy), 8.98
g (protein), 0.53 mg(fiber), 211.33 mg(Ca) and 1.59 g(fat). Anthropometric
measurements, dietary intakes using 24-hours recall method, BMD of
carpus using DEXA, some biomackers of BMD(serum alkaline phophatase
activity, osteocalcin, urinary deoxypyridinoline), serum levels of protein,
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albumin, glucose, lipid profile (cholesterol, triglyceride, HDL—cholesterol,
L.DL=cholesterol) and serum macrominerals(Ca, Ca/P ratin. Mg) were
analyzed before and after consumption of MPT. After consumption of MPT,
there were not significant differences in anthropometric measurements,
nutrient intakes, BMD in carpus with serum alkaline phosphatase activity,
oslcocalcin, urinary deoxypyridinoline. and serum levels ol protein, albumin,
glucose, lipid profile with Al HTR, LIHR and CRFE. llowever, there were
significantly increased in dietary calcium but decreased in serum
triglyceride with supplementation of MPT. These results suggesl the steady
intake of MPT could prevent bone and cardiovascular diseases and the need

for further research.

2. Recommendation for Practical Application

o We will offer technical know—how of optimized processing conditions for
the production of mulberry leaf soybean curd to Seo Shin food company.
The functional property results of mulberry leaf and mulberry leaf
soybean curd will be used for public relations.

o We will also offer technical know—how of optimized processing
conditions for the production of mulberry leaf soybean curd to
preexistence soybean curd manufacturing companies for the variety and
seniority of industrial soybean curd productions. New developed

mulberry leaf soybean curd can be applied as a regional product.

o New developed mulberry leaf soybean powder and extract products can
be used as ingredients of large consumption foods such as soybean curd,
noodle, instant noodle and coating rice.

o New developed technique for extending shelf—life of mulberry leaf
soybean curd will be offered to Seo Shin food company and other
preexistence soybean curd manufacturing companies to improve
consumption and consumer satisfaction.

o We will offer technical know—how of optimized processing conditions for

the production of mulberry leaf soybean powder and extract, and
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mulberry leaf soybean curd to mulberry produced and manufacturing
organizations, and for the improvement of mulberry leaf values.

New developed functional soybean processed foods such as hamburger
patty, cookie for old person using mulberry leaf and soybean curd residue,
and mulberry leaf yogurt products will be industrialized for improvement of

preexistence soybean curd manufacturing companies.

New developed technique can be applied for health foods to the whole
aged persons using techniques of optimum formula and addition of flavor

ingredients.
- 925 -
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FA8 A 71ego] o| R |, UAAFR(EBAY 5 1997), 3
7t FR(EEE T, 19%), S 2 99 Al $REFT S, 1993), A %37} 7
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52 A8 ¥ (Glycine max)E glycinin® albumin 59 @2z} |wpiol op
gt £2]1%, isoflavone, saponin @ AHFE 3 2L 754 AL =3 go| 43l
Aol Gk deHog ofg 4% AESR AT UHKim et el,, 2000a).
of T2 A 2HIF didt A7/t 85 =HAA ZUAAHE Hsladt ol9elx
q]-‘?—"ﬂ ol EABtE flavonoid AE-EL FUE, IUTF, ARA ARAg S 2
& ARG Aol ARl A Re2 dE A (Lee et el, 1995 Kim, 1996). 9%
‘f'—] .T'_Q?J"%]HML:. B 83l 25g old AdFsE 4L &Fel 25g A3 Tol
stol %7182 1.9 mmHg, 1271842 09 mmHg A E H3E Hoz Yehge
YA g "}°]7} WETE v Angelgt: AnE B T UFY o
F AAEAR e AEEo] 2853 98 B §U% F4E fvhE AMESo] ury

A 31 K Bennink, 1995).

5 Azdes dFE Y 4 v o giFe] 8H0gls gl 7}
7 AR Fol Bolrt ml = FHE olgth oV]e] 1A Hr)st
TALHE FHHAY o] JAH = o]Ho] LuH gelg A= o] F
°IthLee % Rha, 1978). F%¢ &3, 23, £& 5 98 UF 2 Azxzdo) ue}
s Bed & dF gwa 7‘]“ phytic acid &%, W5 A7 dFH FE,

19 7tde= 2 SuAe F TE, SLLE, 1A HMEE, S2ARY,
Al AdEdE Fel uwet %a}%‘l‘;}(Chi 9} Kim, 1983; Choi et el, 2000a; Choi et el,
2000b; Kim et el, 2000b; Kim et el, 1995; Kim et el,, 2001). 21 &2 E4o] #3 51%
B LH|AE o8] o] Fox7] W] AFEY BFHY/ LI oS Fod Ba
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2. A8 D 9y

7 AE

FHAz] AHEE dFE vlFEt FUAHRF(FYI US Noo Dojdes FRAZE ¢
& uAZE RS FRE S FAEE(CaS04.2H,0) & AHE-3HSAT.

. A4

AEEAE FAEHEAYE olgsisler 5717 29102 §3A HIIREEX)), ¥
TAZHX2), ESE(X3), FTAHTE(XY), FREEXE) tidte]l Table 13 #o]
& 228 FEE AZT oL BFHALE T3 A AzzdE dFsd 7
Aol & Wil g TR HAAHA FA 71ZE JFqFS AN fste] #A
4, olathg 8| a4 9wk EHE Y H(response surface methodology, RSM) 52|
FANHE o|&3lglen BE FARAHLE SASE o] 43I CHSAS, 1993). olxtrhats]
FA4E o3 2o

Y=Ao+A X +A2X2+AsXs+A X1+ AKX 5+AeX 1 +A7X1 X+ AsXF +AoX3 X1 +A 10X X2
+A1XE +A 12X X1 A 12X X o+ A1 X X3 A 15X E+A 16X X +A 17 X5 X2+ A 18X X+ A 10X
sXetAnXs ——————————— (1)

A7IM YE F5U5E AZE TR FANA EAY /BT, X, X, Xy, X
Xs& SYHFolH A ATl Xy, Xo Xs X Xs9) 2 SHRFE £28 57)H=

3lo] —2 ~ 2899 code valueE ZEE MYs}sigict

Table 1. Factors and levels of soybean curds manufacturing

Coagulation Coagulation Pressing Coagulant Soya milk
Code temp. time pressufe  concentration concentration
Value (C (min) (gi/cm®) (%) (" Brix)
X Xz X3 X4 Xs
-2 60 5 18.18 1 3.0
-1 70 15 31.82 2 3.5
0 80 25 45,45 3 4.0
1 920 35 59.09 4 4.5
2 100 45 72.73 5 5.0
- 52 -
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FAE AT 100gE 3220722T)00A 24A1E FFFe FHA N F AU T/
1000meSt 7 blender® ©l-€3lo] 387} opa g cbg AXE o] Rl oo F
FE AzsA & Aol T4 A3 F4dE HAste] AFFAFEEE(grape seed
extract)S 150 ppm 7Rtk A2E FHE 587 #U o2 nukslEA A £
TE55(30750°Brix)ell HFEFRE 71F08 HAR(ISY, w/w)d SIS HAPLT
(607100C)elIM 7 etich S RAE H7H3E & HAAYAZHE45min) Ak YAl A
E(Fig. DollA AU (181877273 gf/ecm2) 2.2 1A F9 4&sto] FHE AHE Az

YAl BEE ol5d SAES Utoz BEHAAILEL 72 o AXHAS} £9
AL Arlste] 2499 BeHAede AEAcH(Suh et ef, 2001). BE5ZAAL 9
2 2o g doleE dazt 7 23248 HAas st oA HEgEs
AAHA FHol A F7t2 EFFEEL IF§ A7) £33 AEE 4712 A3,
Az FHE F2olM 1A T FAF o2 TR AAHA EQ gk r|a5s
9l sty AU 27712 Algol thdt B5ZAM= balanced incomplete
block design® (Stone 3} Sidel, 1983)¢ll 2J5tod 47}2] A& 1 sessionoE Al3§3}
ped=g
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Fig. 1 Apparatus for soybean curds Manufacturing

7t FRAZEREN W AL FH 7N5E vAE %

FRAzYFAA 57k 29 SIEEXL), STAIRKX2), wrEtE(X3), At
FH(X4), FHe2X5)d g o T8 AAF 7|5xe A= Table 29
Zth Raw HolEE 71€02 & w #BeAYst AAAQ FHY 71ZzM HA @
(346)% Hl AZZAL 90 €Y LENA 2%(w/w) & LA(CaSO42H20)E 713}
o] 3587F WAAF|T ARt o] 31.82 gf/em2, TR FEE 35 °Brix 4 W oo
b Ao 36400 2 ARZAL 70 T 2xA 4%(w/w)S AE 718t
1587 WAA 7|2 4&4Eo) 5909 gf/cm2, TR/ $E& 35 °Brix € W °3ith &
AY 571 2919 Fu|gd(FF M AAHA FA 7| HFhE 5110130k
5714 2919 £F Wl whE AAHQ 7|35 vAE YFPEE A5 £ Z3
= Table 33 Zth £ AAAQA 7130 v]AE %’Wé = 5 % > SLLE)
SIAHIE GHTA LaAZY o7 JveEioed FHFEY $ULEE 5% Ul
AN §243 Ael7t ANt
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Table 2. The overall quality hedonic scores of soybean curds by
processing variables

Overall quality

X) Xy X3 X4 Xs .
hedonic score
-1 -1 -1 =1 -1 5.15
1 -1 -1 -1 1 6.38
-1 1 -1 -1 1 6.38
1 1 -1 -1 -1 3.46
-1 -1 1 -1 1 6.27
1 -1 1 -1 ~1 3.87
-1 1 1 -1 -1 5.67
1 1 1 -1 1 5.07
-1 -1 -1 1 1 5.64
1 -1 -1 1 -1 4,21
-1 1 -1 1 -1 5.14
1 1 -1 1 1 4.67
-1 -1 1 1 -1 6.40
1 -1 1 1 1 4.00
-1 1 1 1 1 5.33
1 1 1 1 1 3.73
-2 0 0 0 0 5.47
2 0 0 0 0 3.79
0 -2 0 0 0 6.21
0 2 0 0 0 5.79
0 0 -2 0 0 4.64
0 0 2 0 0 5.57
0 0] 0 -2 0 5.00
0 0 0 2 0 5.00
0 0 0 0 -2 5.36
0 0 0 0 2 4.79
0 0 0 0 0 5.07
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Table 3. Analysis variances for the effects of five process variables on the
overall quality hedonic scores of soybean curds

Factor Sum of square Mean of square F value Pr>F
X, 5.971265 0.995211 4.36 0.0481
Xy 1.600045 0.266674 1.17 0.4275
Xy 3.014832 0.502472 2.20 0.1798
X4 3.928781 0.654797 2.87 0.1126
Xs 6.107463 1.017910 4,46 0.0458

G olAthg s AR A4 APE

FRAZZAY SPEF(L9, XV FREEX]), SIAIZHKD), LEFA(X3), &1
A H7 E(X4), FAEEXG)Y FEHste] odt FEHEFNEEA, Y)°‘ 59 AAFHA
F49 7135 F «dZ387] 9319 SAS program® rsreg procedureE ©]&-d32H o
AcgsiA = d——] AAS &S A ZF= Table 49 2ok E3F F7 A FH
£39 713z A olapEI A AAEE H(linear), °©lAxHHEHE]
(quadratic), X231 (cross product)S] 7199EE ZHA$ AZ(Table 5) 719EE Lxitt
&3], 2x3) 7, olx}a s o2 NGO total regresst 0.0475FA 5% el

A w439 2ol Rtk
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Table 4. Regression coefficients of second degree polynomials for the
overall quality hedonic scores of soybean curds

Parameter Estimate
Intercept 5.043928

X1 —0.495446

X2 —-0.052113

X3 0.134554

X4 —-0.044613

X5 0.079693
X1#X1 -0.100223
X2+X1 0.091831
X2xX2 0.242277
X3*X1 —0.084419
X3*X2 0.190581
X3+X3 0.018527
X4*X1 0.053081
X4+X2 0.110581
X4%X3 0.146831
X4*X4 —-0.007723
X5+X1 0.033290
X5%X2 —0.141710
X5%X3 -0.447960
X5*X4 —-0.552960
X5+X5 0.011027
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Table 5. Determination coefficient of second degree polynomials for the

overall quality hedonic scores of soybean curds

Regression R~square F value Pr>F
Linear 0.4964 8.46 0.0109
Quadratic 0.1055 1.80 0.2474
Cross product 0.3277 2.79 0.1106
Total regress 0.9296 3.96 0.0475

o FRAZTAY HHI

57212 291l &I E(X1), SIAIZHX2), daAE(X3), TRAAIHXKY), T
(X5 Z 5%UelM f84 ztolrt YelugA] o SIAIRE, FEAREY, A MEE
canonical analysis®ll 3k}l doi HA gkl 272 min, 4545 gf/em2, 1.44%(w/w) 2
2 24z 3FAIR oS FRY AzTAAAY Su2ES FREEed 4E HAZL F
A9 71E5d vlA= JEL RMEEAEMY o T 43 AT Fig. 29 Aok F79 A
A EA 7NZEE FRE7F Fobded ueb 2ol S ¢ # AN FHEE
A FE RoE asEdA dAH F4e 71EE) olxth #4EH $1&x

7} 60°C, 50 °Brix FHEENAM A FL vehidch £ AH9 TvgdE 7IEeR
2 9 A4 Azzdds T AAHA FAY NEEE 628 el vk 2
Age Znjgddox FERAzFA HFH AZZHL TILEB0T), &I1AIZH27.2
min), $&FA(45.45 gf/ecm2), & ZAH7VFH(1.44%, w/w), FHEE(G0 “Brix)°lATh

_58_

>
1]

| jH

ne
40
=
or
Ja
fol
[
3
0
N~
O
o
1



5.0
4.5
%
[
m
<
[on
.0
©
£ 4.0{6.0 5.5 5.0 45 4.0
3 3.5
C
(@]
(8]
X
=
[0
3
S8 35
3.0
3.0 : . . /
60 70 80 90 100

Coagulation temperature(°C)

Fig. 2. The overall quality hedonic scores of soybean curds as related to
coagulation temperature and soya milk concentration.
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wole 90000l W ARE wzleA okAlz ol fEojgton] Hles wilA ofolx
Ab vlEbEl ojulgk 9 chee] AlojAfA # oluE} flavones, steroids ¥ triterpenesgt
2 vhpst AYgdEAL SRy e o2 B3 EI YUTHChae et el, 2003;
Asano et el, 2000). £ $U& FFix(Basnet et el, 1993; Asano et el, 1994;
Kimura et el, 1995; Kim et el, 1999), XA EF(Kim  Lee 1996 Kim et el,
1998a), 3HA3taH&(Yen et el, 199; Doi et el, 2000) ¥ F354A7 58 (Kim 1998b)
2 og 717 Algld me dd 2gg z2tn o ¥ FrEoldE 94 7HHA "3
AN E F d9stdE o2 ¥#Z  1-deoxynoijirimycin(DNJ), g‘ﬁﬂﬁ}é‘
r-aminobutyric acid(GABA) X @ArstAE9] flavonoiddtEES $elel 4% 7]
Uehls AREPEA 2 ZeiA ﬂq(Chae et el, 2003). A AHA %, o

ZA A9 FEA AE02M kg AFS 7HR Aol #We] ulE FU35ke
ol= A& o]ie] Yrte Aol 7‘3'&5]91‘3}(Lee et el., 2003).
oleldt ATHIALE AT So 7154 AF, AFE ¢ gkl AiAEA €Y o]
g5 9o 323 YRS FAE A2 AR Yol didt FAo] FHA
s on wolbals Hrylsio] uE FEAELRE RotolAaY BT, TAH
2 58 Azste] AWHD UrkKim T Yuh 2004). WEde] ¥ 2EE ol &3 AF
slale TAgela] we) BEugIxte]l =77t AutHor FozA sAFAEY ZAHANAM
ARA ol Yeh}o g Anate] Erlo] o] of7jE 1 A= AA ol

27 AE0 FHEFAANA vHMEHTHLE ball EE pin mill T& 183 9»1
o BYupgels LRAFel 4% FAANE 1Y W AR LY FTUAAT
200300 micron &&olch HZe] 7H2¥ high impact planetary mill cell®] W& =
ek w2 3 AAIZIHAM media ALY £7 D AGLFE 0183k 7€ £4)
W Sof| H)3te] Zu| A E2(20740 micron)7t 7FEEHAl Qo DAIZKE0E) Well &4
7} o) Fojxic},

meld B AFeAE high impact planetary millg ©]83dte] AR Hoa3
718 zAste] Bl £E Az Al FrFgozM BYRIQIRY HFA7| Y TE H ¥
Q220 Frulsle] wlE WMyt FREAY VZEE FASIY] 7HE Ad ¥4
o] AP EAE AFsh=d Ut

151

a9, mlm tlo

2. Ag 9 =y
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Ok

FRA 2] ALY UFE T3 FUAF(FY US No. Dolne A2 34 ¥
Ao 7R EE 730510 deep freezersl BESIHEA AlEsAh FHRAZE A% 33
AZE gty T4 SaA SR E(CaS0.2H0)E AHE-3HAT ZP%ﬂ}-r%E
(Grape seed extract)Z ol X olo] ¥ 3 (DF-100, Korea)2] AEE A3t}

$oleo] dzxe 43 HAR7)(FDI-150, Duksan, Korea)® AHE-8te] 50TlH T8
& 4%(dry basis) 7FA AZRAFET A2d ¥4 2= high impact planetary
mill(pulverisette 6, FRITSCH, Germany)& °1433.99 49mm2 ball 3712 200 rpm
oA BHAIZFE A BAEDAAY] HAA7E 2EAT 48 RAELUA
8l BFA717% 40.02um, 64.65um, 101.76;m(Fig. 3 FUAELE FAFF Az A A3}
Attt BAFZEAZE 40.02m 2719 FLAR LS ol 831 100TCoAM EFFEEU2
2 39oH 3% ¥ AF5Z71(R-124, Buchii, Switzerland)E AH-3t 40°ColA
20°brix7HAl E&3sH5iTt

i 1o
i A B
- E
E T 08
@ os! kL
P 3 os
g 04 1s
g f g 04é
b
ol bl b s ta dalateiied St alatabintd Ll Lkl o n_.u: Q_ aoda et absiaal PEPIT Y AN Ladal Ll danlul
a5 1 5 0 100 500 1000 5000 05 1 5 1 60 100 500 1000 5000
Particle size/im Particle size/im
a7e A SR RS A ML AL G 3 W e S T L SRR R AR T
085 n 3
000 J C
assfs
ns0f
T 045)
b o4o
Fo3s}

go.so_.'
025)
020
01s

0.10
0.05

Particle size/im

Fig. 3. Average particle size of mulberry leaf powder; 40.02um(A),
64.65m(B), 101.76mm(C).
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SRR

AEEAE FHTEAL LS 018819109 3 712 29 BARL] FEXD), 9
akelzte) HFA7H(X2), AHEFFAFEE] FE(X3)o thalol Table 62 #ol &=&F
Halo] PAFHE UE b BSUALE F8to] HH FULY AxxUE A3l
o}, goleuglate] FFAZ(X2)E HAHOR 40.02um, 64.65m, 101.76m(Fig. 2) &

o UL .

N
Ztzt 40um, 70um, 100pm(Table 6)22 &tk o7|M AEFAFEZEE FUTH
AR LS Qslol skl 7 Aate & wale] wE HAFH AXFHA
ol 713E FEFE ZAKSI] YEte] BAMEA olxrits 3| [ Y REFHHEY
(response surface methodology, RSM) 5 FAMHE ol&stden FAEAL SA
£ ©]83HUCHSAS, 1993). olATHE I AT L o3} P

2 ot 1o mo 3@ M Ao

wn

Y=AutArX 1+ AsX o+ AsXs+ AsX F+ AsX 1 X2+ AsXF+ArX X s+ AsX3X 7+ AeX - --(1)

714 Y& FHUFE AZxP FHY AANFL FAY JlExelL, X1, X2, X3, ©
EYSold Air Agolth X1, X2, ¥ X34 &4 S¥¥sEs £EE AR U

WolxZEo FLE 2T, 0.25%, 050% L 0.75%(w/w)2 ZHt] BUAFT2 7]
U ZAEE ARG olwl AFFRAFEEL $ART ARFAY HEH s
o]z 176 ppmlZ FEEF TAANZAD FANEE FAEAT Duncandl tHEHA
AL o) g3t AL, BYFEE U AFFAFEEY FE(w/wWE UHFY F
AE 71202 &3

Ix
A

Table 6. Levels of independent variables expressed in coded for
optimization of mulberry leaf powder added conditions

Independent variables

Concentration of Average particle size Concentration
Code units mulberry leaf of mulberry leaf of grape seed
powder (%) powder (ym) extract (ppm)

Xl Xs X3

-1 0.25 40 0

0 0.50 70 150

0.75 100 300
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<

o wUERY Az

FAIE T 100gS 4220022°C)NM 2447 FRS FAANY F AR FRT
1000mi¢+ 7 blender® ©|-&3te 387t vldt O F WEE o| &3l Yoz F
T8 Az&AT) AzE Fhol FAF BUEY == B9 FE2EHN AFFAFEE
& H7M F 58 #HA e mEkHA 50°Brixd] FAEEC dFEEE 1EeR
1.44%(w/w) 8l SIAE 60T 2=oA F7hstdth SRAE M7kt F 27287 B3
3 VA A EAA 4545 gf/em22] FHOE 1AL FoF dEtste] FRE AE Az

BEHA BH5E ol FUES YR 1Yo TFHAILYE AT 4

o] T%, TUELYAY 3’4"_1"37] AEFEAFEEY 5o W Jjszse] @
HAL IS J1EAAME Y] FHEA 4L TS AAS s 71 AHAREC ¢
AHLZ 53 Foj F 7I1F FAESH vaHrt dEF dte 93 7IZHEYE ol %
& s v RFARE AR 7*1]5‘.% & A2oM 1M <t FARE O
BAFH AAAA Edo gt JIZTE 978 oJste] EA AT 1871412 AR
of ¥ #-5HAHE balanced incomplete block design®(Stone ¥ Sidel, 1983)°l 23+
37k AlBE 1 session®2 A5t}

FUFEZY w5zt g $UFR rlix U FERste] deHAb S 47t
Al Algell oisto] MAM(color), ZHtaste), EAZtexture) E HAFHUA FA(overall
quality)d] 71 =& %<& SHastringency)S 24X g A2 4M 9 A g vlaPdAH
& AHE-3te] 9ol 2lEte] £33kt

3. A7A%
o gQred ¥ 2ArUae] 9737 U ABFAEEEY Sre ge
PUFRY 7| BE wlAE F

AFHY A 71559 A= Table 78 2 Raw HIOEE 7|Fog & o
B AAMAL FA ZERAMN H: GATIHE B XU WHut
TEE 0.75%, TAELLAY B F7)= 100m, AFFAFEEY FEE 300ppm2
o olEk ¥tE Ho gh(6538)% HQl AT HARUY FT: 050%, LUYELY
B A7l 40pm, AEFAFEES] FEE 150ppm ¥ W 2 A 3712 2919 o)
FA(FD)NAY BAHA EHY J3E BF2565601Ut
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3742 2919] 42 wzte] w2 AR JlEEel] nAE ¥ YEE BAs] €
AE Table 8% 2tk LYFH AAHQ 71556 vxle AY I YU
Ao BFA7y wARLe FE) AEFANEEES FE O Usoen $AET
Qlzte] HFA7)(0.0003) & AR LY HE(00178)E 5% WelA F24 ztol7h AN
U} AEFAEE29 F5(0.838]) Hale] mE WAFHY Tl FAdA0I7F A
et

Table 7. Hedonic scores of overall quality of mulberry leaf soybean curds
by mulberry leaf powder added conditions

Xy Xs X3 QOverall quality
-1 | -1 6.385
1 ol -1 5.714
-1 1 1 5.500
-1 1 -1 5.231
1 1 -1 4,786
-1 =il 1 6.231
1 1 1 4714
0 1 -1 5.385
1 -1 1 5.846
1 0 -1 5.462
1 1 0 5.000
0 0 0 5.857
-1 0 0 5.500
| 0 0 5.429
0 -1 0 6.538
0 1 0 5.286
0 0 -1 5615
0 0 1 5.571
- 64 -
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Table 8. Analysis of variance for the effects of three variables on the
hedonic scares of overall quality of mulberry leaf soy bean curd

Factor Sum of squares Mean of square  F Value Pr>F
Xy 0.810539 0.202635 5.73 0.0178°
Xy 2.952334 0.738084 20.88 0.0003™"
Xy 0.049299 0.012325 0.35 0.8381

W olateharE A4 o)

i)

=

off

ALY FE(X)), $UELYAAY] HFA7(Xy), AFFAFEEY TR(X)Y FF
Biglo] g FEUF(HSA, VIJA FUFHY AAHA 49 7IZEE 4F317] f]
8to] SAS program® rsreg procedure® ©]1&35% o™ oAty AFA IAASF @
< AAS Z3t= Table 98 2o E3 FH2 AAFHQA 7|Exel gt o]zt AZ
Aol X2l Axtc}a 8] H(linear), ©lxFthE 3] A(quadratic), 2F8H(cross product)?] 71
EE ZA% Z7(Table 10) AAchas A, o|agrs]d, napsd €22 Ueldod
total regress 0.0009241 0.1% WollA =& R4 2] Aol|& wAct

_I}-)-

Table 9. Regression coefficients of the second degree polynomials for the
hedonic scores of overall quality of mulberry leaf soy bean curd

Parameter Estimate
Intercept 5.774624
X3 —0.209926
Xy —0.505788
X3 —0.015053
X1*X4 —-0.245082
Xy*X) —0.014604
Xg*Xy 0.142606
X3*X -0.031947
X3*X2 0.017256
X3*X3 -0.105191
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Table 10. Determination coefficient of the second degree polynomials for

the hedonic scores of overall quality of mulberry leaf soy bean curd

Regression R—Square F—-value Pr>F
Linear 0.8586 33.68 <.0001
Quadratic 0.0702 2.75 0.1119
Cross product 0.0032 0.12 0.9429
Total regress 0.9320 12 1Y 0.0009

o SUEY AxRFTEY FHA st

WolRute] FE(X)9 VIYETUAS HFAV|(Xn) FEWHse] & $UFFY
AAAQ] FA 71550 nXe YL wEAREMYog A3 A Fig. 49 2o
olu] ABEAEZES EE(Xg)E canonical analysis®l g3t doj HA g
176ppm(v/w) &2 TAAAT FUFHe AAAA FAY 7|z FUEDY F&
Hohe o ruqlale] HFar] Wil uzd veg HloH $ARIRIAY B3I
717t Zolde] wetd RYFR MAH] EF 7|E5E AUFoE wollE & 7
AT wolRume e FFr|7t FUE FEE VIFLRE B A BUARYY FEE
025%$} 050% T-7rellA AAA F49] 7|TE7} golzich £42 7 $ALELY T
= 040%, RAELUAY FEArle 0meld HH Fg vendich 8 489 Fold
A8 NFoz B u AN BYFE AAHQ FAHo VIZEE 6452 UERRTH
ety 2 A Zulgoer HAzAL FYETY FEE 040%, TAELTUAY
BaAE O, AHeFEAFEEEFTE 176ppmoiAth
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/8_

5.50 5.25

70 4/_\ 5.75

/xsbgg
/’—‘6.25
40

0.25 0.50

L

Mean diameter of mulberry leaf powder(um)

v

.75

Addition of mulberry leaf powder(%, w/w)

Fig. 4. The hedonic scores of overall quality of mulberry leaf soybean curd as
related to added concentration and size of mulberry leaf powder at 176ppm of
grape seed extract concentration.
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UFEEY T5E T 025%, 050% H 0.75%(v/w)E ZHt] BUFH2 7]

= A3 Table 117 2ok A4 o 2373 4 AAZAEAL 7]1%
% Haote A5 93l ke HAs3Ac olu| AEFAFEES
dre) HHZAQ 176ppmS 2 TAFAACH 2Tl HrtEA ke FH)
B]3lo] #ole 73 Fxo AAY NEEE 0.25%A4 A eI 050% ol
e FEoNE dzTFRg Woten 7 1k souielA #eld Alele vrebR] gk
o, el g Z1E RN E 025%0A 7Y =& g BAod dxTele 5%lA &
oA zolg el 075%2 FEAAME dxFEY ¥ 713E @& BY FF
Az A PAFEES Y1 v B R WL o AEE ZAKE A 050/7/}114
FEAME d2FH60008 A 22 %GNS YEAAT 0.75%Y FEAAAM dx
Beh 47 B& AEG4NE BT # A3 249 025%70.75% & FEolA EHE?Q}
g v g ¥ AxE 5%ulel F94 xtolg Kol gtk A%} 3 AAHY F
Ao 71aEeE d2TEYG 025%% 050%2 FEAA ¥E 713E #& BJAAT
075% FEoME 48] 71ZE o]l "oz eH 0.25%, 050% T 0.75%2] T 2t
A 94 2o)lE JeERITE $UFEEY] TRV 025%Y W 2 OiF JIEE
ke AQstn B4 o AAAA FA JEEAM A 2 e 2

s 1o

|
ar J

2 o i fo

Table 11. Hedonic and intensity scores of mulberry leaf soybean curds by added
concentration of mulberry leaf extract

Concentration of mulberry leaf extract(w/w)

Control
0.25% 0.50% 0.75%
Color 5.00™ 5.40"° 433" 487
Taste 5.00° 6.33° 5.40° 4.47°
Astringency 5,00 507" 5.07"° 5.47"°
Texture 5.00%° 5.53° 567 393
Overall quality 5.00% 573" 5.60° 4.20°
NS : Not significance
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A3 A ey oles A ARFNRZE I
b TR A vlHE EH

L olgd awy

FRe] A8 W HGlycine max)E glycinin® albumin 52 ©¥A I} xuHer ohy
gt 81119, isoflavone, saponin ¥ Af-3 T3 T2 71T AR Ed o] Fitn
Aol ooF Aely oz ¢ $8 AEOR AAFHT UTh(Kim et al, 2000) 2 &
5o A 22715 digt A7t 493 =AM ZYAHE Astan olge: diF
o] @Wol &A= flavonoid AEES Fdan FoaF, A¥H, 4348 54 Q——
T AEY el A3t e AR ¥R ThLee et al, 199 ; Kim et al, 199%6) ¥
AL 220000 W@ HMFE WP SAZ o] gHojgon Flels A ofvliAl, H
Efgl i, ohEe] AolAdfa ¥ ohue} flavones, steroids X triterpenes®t & o
F3 A8 EAE F3tn Sl ZeE B3 H3 Uth(Chae et al ., 2003) =&, &
Fx(Kimura et al ., 1995), 1A Y F(Kim et al ., 1996), TAH8}I2H2(Doi et al ., 2000)
U FFE5AA FEHKim et al ., 1998)F 38 7FA A=H £&= 42y 38 23 A

o

g FRE 80% oS i diel ASEHE EAFEE I £ 6580CHA €
Sk SR EA R AR s v%sl NoeHw AAFENS Yo 5Yoltt A
A e BFERE A7) 471082 4AIZY 11738 48417 WM E 3YE /5
71t 2 AR Uk (Jung et al ., 2002) FH AFAH IS HAs] FHE
microwavelt 2¢O 2 A 2ldt= W (A et al ., 1997 ; Prestamo et al ., 2000) Ca®'©l
& £ 1 o)9e et sEES FIAE *}%?‘s}% W (Lee et al ., 2001 ; Jung et
al ., 2000 ; Lee et al ., 2004) F79 FA Qe REYEFF AL F AE /714l 7]
EARS A7teke H,(Chun et al ., 1997 ; Lee et al ., 1990) A& AALHE
S H7tshe BH(Ohetal et al ., 2002)5°] B Hi e},

G ol&FE AFRA L APAIL FolA Fol By HIu %lflml E3] A&
o] f&*é B9 Zo] g7 wie 2¢2Ae] FZ/MAIF AFHT Ah(Oh et a .,
1993) 3 ui-¢ FHL Fd AHEYS JHAAAME QAo Fag 7&@-&— 72ty lem
2 A gL A AMHHT dE GAFE OAT £ e ddoe FriEn 9l
o AARY AF 2 AF Fol Hold 38 Uil R2g B1 1 Utk (Lee
et al ., 2004)

AEFAFEEL 2 naringin 5 flavonoidA £o] v A E9] A¥E 9 Axuke]
715 4TI BAEAS AdEH DNA/RNACA vIEREE AXFA72S 937
ok, ol AEo] g AZEH} AA 500 ppmAEY WS HAEZE Salmonellas
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AAs=E w7t Qlom A, IEATHE, ZHgd §o AFE dod B dd2
HEYL 7FA 2 Utk (Choi et al ., 2000) £3 7% o] =E3Kchelation) A7, F&EA
Holf-wt &3 27l (free radical) ¥ &7} FAF A, FotelF H 4 (anti-atherogenic)
i3 Ao} ¢4 A F Streptococcus mutans A€ JASE A% T GhER 71E
A& 7HA 3 Ath(Jagetia et al ., 2002 ; Borrelli et al ., 2000 ; Borradaile et al ., 2003)

uets ® Apelae %IT‘?-«] AR PAE FHoz gl olgT | ATF
AEEEL HABog o)&slol 4C & 25TAM AFFHAAM 2T FHT9 o5
A ol o)A g HsE v R A3

2. A7 9 By

7} AR

2 AolM FRAZA AZE dFE oFA £YRF(EFEY US No. Doldled %
Qe g FAY 7R RE TFUI deep freezerol HBEAA AMESIAUCE FHAZX
£ 9% 2aARE HANAGF)Y FHE 1A FALE(CaS0, - 2H0)S AHE-EHA
o Aoz ALgd eIt olFE (F)oldd] AELRE pHe 9301 oH AFF
%% (grape seed extract)e o Zello] ¥ Z(DF-100, Korea)®] AIF ©jUch

4 29 Az 2 4

5114

wolo) HAzxe AAJMAZRI)(FDI-150, Duksan, Korea)® AHg-3te] 50TCM F&EF
S 4%(dry basis)ZHA AZAIZATE Azxd $Y9 4= high impact planetary
mill(pulverisette 6, FRITSCH, Germany)2 ©143%29 49 mm 3719 balZ 200
rpmolA EHAZHE 08 2E FASGc 249 LAY BFA7IE 4002 o
o] Arh

o gYTRy Az

A gF 100 g€ A220722T) 1M 4Nzt Tl FAANY F dAd FF
22 1000 m/% 7 blenders ©)&3to] 387 miAe obg WEE o| &3 AFYHL
2 588 AzQY Az FH dF o 4%w/w) FUEDTE JUE F 58
2ol o2 FWEIEA 50 °Brixd FHEEel UFEHFE 71E0 2 1.4%(w/w) &
AZ 60CY M FAse $uAE Ak F 27283 LREL UM Y
NN 4545 g/om®e LE 2 1N7HESQE SEst] FHE AF Az

U R S
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AASEX :

eRe)
o IT

e wAFH 4%

Az Wl TR o]PEF HFALS screw cap bottledl] 5g8 FRE W1 R F
o sll(v/w)el siFEle TR, 300ppmERY AEFAFEES W dFed ol&FE
HRHo 7 W thg 4T 8 25T XM A AstATt

Ak HANE 10 m/ HE oH3 001N NaOH £H& o] &3t F3hd w7 AA
8t gr= HAANE R (Whatman paper No2)E ©l&3te] A23: UV
spectrophotometer(UV-160A, Shimadzu, Japan)Z 600 nmelA 9] F3T & A3t

I PEEE

uh e AFHE 100 R M3 tg 5714 AFSFE plate count agar, E-coli
9] %+ desoxycholate agar, B714AHEE& APT agar, 2% F%olE potato
dextrose agarg® ©]8-3tc] 25730ColA 27547 vist & AFTFE A3t

TUFHY FAdog FRe, AFFAFEE E @72 ol&FE ¥ o 4T
s} o5 ColM AFeE T FAAY AEHEE =% A Fig 53 2t 2 A
A AHEE AZFFAFEES] FEE 300 ppmllNer ol duAdPL Tt Ao
Z BYFHe &30l =ARAR e HY WA FEE At 4TAF2EA F
ABog FHTE o4 A FANAY AsE A% 129 o|FREE 45T B4
8] F7F8titt B AEFAFEEES] Aol AR 18U7A UAF FAEEE B
ornj &ZE|A o5 FHpels HAHA Fk BRI dRZTR FFEFE 0|49
B AR 4% AEZF7He 3 5 AT P I (Hwang et al ., 2001)8 X
3he ol FR7F WAHUAM 24v|YEc] FRIWAL E)s}o] xirx}%u peptide
¢} amino acid, amine 5& AJ49A1717] W&ot} 4ol 18U7 AX T FHS AE
Fa F2E, 47 ol A= 747 0021, 0008 D 0.002%2 YeRstth 259
AZAME ace FAME Hele ARHEE Yehigith SF§+2 o438 A9 AA oA
g AEE AR 39 olFREE &R S W ARFAEEEY 7S
T AR 5U7HA AT FUMEEE HAon dYA olxFY AdE FriEmr)
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&Y= 0188 Jisd FRA HIXISAS N

mlelatict. 25°CollM 5U AR Al FRF, ATFEA FE2E Y YA o5 A
E¥ 27 0042, 0.029 ¥ 0.009%°1 ¢t

0.025 I 0.050 ;
-+ Distilled water - Distilled water
i , (A) : (B)
0.020 - Grape seed extract 0.040 ;* Grape seed extract
|+ Alkaline ionic water I | + Alkaline jonic water
) |
2 0015 i 0030 |
=t . : /
3] . :
< 0.010 | 0020 ° P

0.005 - ;/ 0010 '%‘, _~ g,
ek
———A——&
0000 ¥ - : 0.000 -
0 1 2 3 4

0 3 6 9 12 15 18
Storage time(days) Storage time(days)

Fig. 5. Acidity changes of immersion solutions during storage of mulberry leaf
soybean curds at 4°C (A) and 25°C(B).

. =

H

SHF, AEFTAFEE D €2y olF4E ARG ARG 4T 9 25CelA
A3t el FA N &= W= Fig 69 Zth 4T ARA A% 3977 &
FF, AZEAFEE U g7 ol2s BF A9 Wit gt XAz FF
% AZFA FEEE o4 A AR 64 o]FREH JHE A4S Bt v ¢
YA ol2F2 AfelE AT 18U7HA] AT FUHEEE Byt A A gE F
AL Tt dAHEN AAEE FEAT v4EY Frol JIEe Aog B o
I Ach(Dotson et al ., 1997) 4CAM 18U F FFF, AFFA FFE, &2 s
T 7% g5 77 050, 029, 0210139t} 25C AZNAME AR 3Y7A FHF
o ABEAFSZEL 93 Z7HE Holuy) 3Y o FRE slHE A4S HA, wd
A o5 A9 U7 AL Wy} vt 3Y olFRE F7HE UERN
o, 5 CARANN AR 5U F FRHF, ATFA F2E, g2y o5 gEE 474
0.38, 0.34, 027011t}

S Ay ol
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A 088 JIsd T2 8Kt

0.600 0.400
<+ Distilled water

0.500 ‘. Grape seed extract
-~ Alkaline ionic water

-+ Distilled water
-+ Grape seed extract
| + Alkaline ionic water

0.300

0.400
g :
.300 ¢ ¥
4 0.30 0200
0.200 * |
0.100 |
0.100 - i
0.000 - : ' . 0.000 ¥ ’e -+ :
0 3 6 9 12 15 18 0 1 2 3 4 5

Storage time(days) Storage time(days)

Fig. 6. Turbidity changes of immersion solutions during storage of mulberry leaf
soybean curds at 4C (A) and 25°C(B).

o o4
Fa%, ABEAEEE P VYA ol24E RUTHY FAA0D ¥E BF 4T
9 T AP FU BASHY BIGAT 4 e 23 2HE R 7

2t} 4T AAelA 171*041394 Z/MEEE £ A9/ AY w2 o o
AZFEANFEE, 2 o]2F &olUH A *1 d F EFFF AFEFAFEE L E
ey oleFE HAYo= ol%?} 73—?— wolsro F7|49MdTE 22 9.33X10°,
1.82X10", 3.98X10° CFU/geIth HEAL A4 z‘s}% Fruge 9 A @& 3714
o] gram 437 T Acinetobacterd°lth(Jang et al ., 1995) UutF o =79 ¢
30CAME 12412 20CAAE 30A7HE A3t Foj7b Al ojuje] $7]14AF
& 10" CFU/gell =238ttt dth(Lee et al ., 2004) 25CAZANAE TFHF, A5FA
F2E 9 ¢y olF BF AR 1974 ZAEFRY AT FHE Ho
g7l 1 o|FREIE st FUME BAT ARV dxTeo) vldtq gHey oLy
7} ekzrel Z7QMESFY F7HGA AfE BE ¥ 4T AR vlgte] AEFAFE
2 U B4 ol Fradst N "ok o] ke AT wobe ut
2 AAR7|e Z7YAEF TSR FolAY FIEALAME Y] FdanE Felxict
T ¥ S(Park et al ., 2005)8] ATFAFHY AU 2T A¢ BCAZANA =
\JATFE 247 Bl 107 CFU/gel 98ttt d89 3¢ F8E 7l 73
HYE 1 YA w¥or ALHOR FRAZULONM AAHFoR JAAE TV
o dutHE) A9+ 10° CFU/g ol8kz vl$- HA3) sdaelg st gich Udwt
Hog FHI FAFYSZUAAN SAs= v|YEEAME GutAT, BT T, Bacillus<,
E=ATHE Solth(Park et al ., 2003)
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' - Distilled water (A)
5 -w Grape seed extract
-+ Alkaline ionic water

S0
)
fx,
L
v o4
fal
:
2 3
3
o 2
2
C
£ 1
0 3 6 9 12 15 18
Storage time (days)
10 [ e
.
=
e
o
a 6
g
jos
= |
3 4 i
:’, | -+- Distilled water
s 2 | -= Grape seed extract |
> -+ Alkaline ionic water
0 PR Ty | 1 1 1 .
0 1 2 3 4 5

Storage time(days)

Fig. 7. Aerobic bacteria changes of mulberry leaf soybean curds
during storage at 4'C (A) and 25C(B).
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f -+ Distilled water
4 - % Grape seed extract
' - Alkaline ionic water

Viable cell number (CFU/g

1
0
0 3 6 9 12 15 18
Storage time(days)
8 PRt o e e e eyt e s«
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|
1
1
}
'

-+- Distilled water
- Grape seed extract
-+ Alkaline ionic water

Viable cell number (CFU/g

0 S S TV S e e R | T L.
0 1 2 3 4 5

Storage time (days)

Fig. 8. E. coli changes of mulberry leaf soybean curds during
storage at 4C (A) and 25C (B).
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4°C st 25°ColM A= T4 WAFH2 E coliFel WME= Fig. 8% 2t 5/,
AFFEAEEE Y e ol BF 4T ARME AZx71Ech A7 9Y o|F
B F7H5E7t wolRlnh £§ AAEXZ|EcHE AR 9Y o] ¥RH AFFAFEEN ¢
ZhelA] o] &40 F AT} Folo] Uelton] A2 FE S ulsto] gy o] 249
Azt Aok 4ColM AR 189 F FFHF, AEFAFEE Y ¢FUY ol2FE
ARYog olg3 AL LUAFTRY E colitE A7 126X10° 245X10°, 1.14X10°
CEU/gelolth. 25 CARANMNE S/, AEFAFEE 2 22 ol&F ZF 374
AdFg vsd FFozM 4TARE 28 AFEY] 2d X E colitd FAY F
7HE BT 7 olEREE 4t F/1E Yk ARFTAEFEE T 27 4 ol
F BF 4C Al vlEt E colid FFEFH7F G GojAic

4T 9 25CoAAM ARsHE S ARG w2 WAFR FyHMFL] WEle
Fig. 92t 2ok 4CAFANM FF/F & A5FAFEELHESE 18U AA7IZE Ft
of A&HQA F7HE BTk gLy o4 BEE AT 697 E A FUHE
Uehta] @kt 69 o3 RE FAH F/H4EE Bk A% 189 ¥ FHT, A%
FAFEE U gZeA o]24E Ao ojf3t He HAFRS #HNAAMAFE
7z} 2.29X10°, 7.94X10°, 1.82X10° CFU/geIltl. 25CABANE F/T, AZFAFEE
4 gz olgg BE FARE FEH O F4E 2Row 4TAZ Higte] 25T A ol
Ne AHFFAFEE 3 ddeiy oj24o FFaHs} ui¢ dolzith

4T & 25CY 2xodM ARse 5¢ AAESYe] B $UFFY 2R 9 5359
& ¥islE Fig, 107 2tk 4CARAM e &2 2 %0l FrE e A% 6 ol
B 717 AZE9ew A S(Chun et al ., 1999)8 dTAzsl v]=d FeE B
GaYA ol249] FgFEIE AFE/RTE AR 129 o|Fe EA Yetwth A%
184 ¥ FHF, AFFEAFREE 9 ¢ oleFE HAACR o]4F By FAFH
o 52 2 FPo] & zHz 1.78X10° 6.43X10% 1.12X10* CFU/gol ek 25°CelM & A
Az7)e) 7192 F74E Bgod olyd Hele A S(Chun et al ., 1999)] A3} &
AR 4Cel B8l AFFEAFEE 3 97 ol FEANE Y Holzo

- 76 -



-¢- Distilled water (A)
. # Grape seed extract
-+~ Alkaline ionic water

N

w
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Fig. 9. Anaerobic bacteria changes of mulberry leaf soybean
curds during storage at 4'C(A) and 25C(B).
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-+ Distilled water (A)
4 | ® Grape seed extract
| - Alkaline ionic water

A

Viable cell number (CFU/g
[S%]

0 3 6 9 12 15 18
Storage time(days)

10 o= - R e —
2 | (B)
D 8 |
2 i
5 |
L 6
E i
=
=
@ 4
o : - Distilled water
S 2 ¢ - Grape seed extract
i

-+ Alkaline ionic water J

0 |—.___ ) A I L o ol T i =
0 1 2 3 4 5
Storage time (days)

Fig. 10. Yeasts and molds changes of mulberry leaf soybean
curds during storage at 4°C (A) and 25C (B).
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AAzEX: &

A 4 A, wm nRE o3 MEZE JIFAE (FHA L
Et =9 HAE FI)ANEAR

1. ol &3 w7

B] 2 (tofu-residue)= UHFEFE v]BEA AEL FF T F/HE AZE u YAtE
HAEZ AT A8 FHY 20-30%7F A€k AT A= oF 80% °]de] FE
FHarstel FulE7] 41 2ty FolE HMAHDE o] §Aje] Holith webA o
o] eyt 71&e] ATER ol8d ¥ gRE #HZIHT e A%oln f§Arde
EAS 2 ¥ oflet FHLAFHAME EAHE oIsle UTh(Kim et al,
2004)

a2 2 F R Aol B4R sHEA o9 B&kle] dig 2tet Bl F
7hsta Qlck ole] g AFEA AZuAFE MLERL o AFFe] FdETD Gy F
ol 40% oldoldtty ste, AxB|AE Y7tE wiSo|v F7 Azl 8 5 3
T Bzt Qg ¥, olF7A] F uAE HAARE e 225 PEE EEEotY
Zls7hgol o)EE Aol HIZole F vIA|7t Aol fArt F5-3tn g 3
o] A3 FFE Ul HUW oAl aHA AFOE I JHX|7F AEA Iﬂ7}ﬂ
A7 W&ol ATA AF9 A& F7IE AAHe]l FUlEL v FE 1EE # &
dEEold 7t3Eo2 E83ke Wyto] AEHT Uth(Woo et al, 2001, Hacker et a].,
1973) 2 F949, 252, 7AY § F24 99 U4 FAEY MG FAR
MZE @2 fA 2o T3l Y3 ot}

olgigk AlFA BIAE o] &F MEL Fel TARA, dBRA FHAL HEY

S5 d&Fe] MAETd A A& of$ doin AgEch T3 AlFN F2 g
u]] o pZ2E A F7| dA AFiere) ERg vz 9l wols Hrlsk AL
g FAFE Mgste] vuERY w9 Aoz gLtz Aok ol AENL
< HYARY AYelA A7 ZAEEtn Qe A AAYSe] F L I Al Og @
A% 277 ¥7] Wi 7154 FRe wA ATEY e g 985S F£Us] 1|
W AEFSR J5-E3lE BZE AHTY £5 Yt

w2 AFelME SURLTH HAE o] 48 N2 e JHFAECE WAL HE
8k el G 7718 L Alzsted 9l

M ez s e

[+]
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(4]

2. Aa 9 ¥y

7k geAE HE

D AEAR € gA AES Ax

2 oAsle] Al vAE dAM FZ/E ol 0TAM 198 AZxE 45
sample millg o] &-3to] Eajstgich B4 v|AE S0mesh A2 S EUHAZ A
gatach #AR @A DEUA R B Har(EFAE doeldE 400g, T
AMEZE vt 40g, WILE 40g, AF, 4g, £F 08g, ohE 4g22 FAE 1At Mot
oot 2t 488 AFY oS W1E7)E olf EEFH ¥ AX 97mm, ®¥°] 1dmmd 2
712 A8slant A¥% BEE convection oven(Bubang techron, BB-191M, Korea)<
o] g38to} 160CS] RENAl FHL Ztz} 48 30&7 HAE ohF Al AHS-SSiTh

2) YAHES Wi g}

bR Botyl wolsote] iy #WA HES wigH|E Table 129 1 WA HE
A zo| AMEEE Wl 40gS LYLY, vALLe ETHE HeE Hriehr] st H|
ARIHK), RYRIX,), XY F FFo) T4 40g0] HEF 3T & APl
AHgst A3 He 5% grjolglth ool AY AHelxel £FS HMFE 400g, FH
40g, A2, 4g, T3 08g, vHE 407 1AES HEIE Az

Table 12. Formula for soybean curd residue and mulberry powder added
hamburger patty

unit: g
Sample X, X2 X3 Meat | Onion Salt |Pepper| Garlic
S1 9.5 3.0 27.5 400 4 4 0.8 4
S2 0.0 4,0 36.0 400 4 4 0.8 4
S3 40.0 0.0 0.0 400 4 4 0.8 4
S4 36.0 4.0 0.0 400 4 4 0.8 4
SH 9.5 1.0 29.5 400 4 4 0.8 4
S6 0.0 0.0 40.0 400 4 4 0.8 4
S7 27.5 3.0 9.5 400 4 4 0.8 4
S8 29.5 1.0 9.5 400 4 4 0.8 4
S9 19.0 2.0 19.0 400 4 4 0.8 4
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3) APEA

APAAE dE A2A AMSE WL 40g)S vIAEDD Y U9 EEHER o
Ast7) skl WIARL(K,), $AHEL(X), W7HR (XD FFF] A 40g0] HEF
Minitab R14 program®& ©l§ A€ Ggolre] EFBELAAEANE HANE stxeH
(Fig. 11) ¥ Ao Al83 A4 A 2% orlojict ¥HA el A xel AHEE F
AR WA EDK), BARTX), Bt i 9 HAGHEE oe3 2o

0g < X1<40.0g, Og<X2<40.0g, Og<Xs=400g

Simplex Design Plot in Proportions

X1

<

Fig. 11. Experimental point with simplex
design plot in proportion

4) YA HEY AT

#A #HES MEi= Hunter Color meter (Minolta, CR-200, Japan)& ©]£3}]
L(lightness), a(redness), b(yellowness)E &332 ™ standard plate(No. 21933148)2]
L, a, b&t< 2}ZF 9846, -0.07, 0.28°11th,
5) 283

FHA HES ZAZL Texture Analyzer(Stable micro system, TA-XT; England)
€ o]&3l9] TPA(texture profile analysis) test® 3t %“*]7'] HE?Y FH=

(hardness), ®2 4 (springiness), 573 (cohesiveness), Ad(guminess)S £33t} o)
W A% probes A7©] 50mm<l probe®l 2™ test speeds 1.0mm/sec, deformation
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1]

_>|I_I

Ok
HO

& 309%°1 AT,

3&%7&’\}?‘:— BEAA HEE ol wRysty AEFFEI &4 3 4849 F 15%
Aslo] HAMAl] 3702 ARE AAIF TS color, taste, odor, texture, overall
quahty°ﬂ tete] FEHALE AA ST WEH7tl ALY AEe SEE FrHd 93,
'FER el 13E FIESR & 9d /ZHEYE AMSEIRT.

4. k9l 48 7]

1) A845

B A% A48 ARE DARERE UAR, AAb, vlolR Fetl(9WAE),
HESH), AHECD, BB, £FPADeIZed B8 vAE a9
B271% ol&stol 0TAN 2N DX F SomeshAI S FHE RS NEZ ALE3
o

2) F719 wig
719 wigE]E Table 133 220 tlZT(contro)T U7HFF 165g 73kl v

A BAEQ Hlo) mey e, A" 2 A9 ¥ 47 3g, T0g, 65g, 48g, 0.5g
nAE] 7)1E AZFH o} 7|FARE AFLEAUT
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Table 13. Formula for soybean curd residue and mulberry powder
added cookie

unit: g
\ Control| S1 S2 S3 S4 S5 S6 S7 S8 S9
Wheat flour 165.0 | 123.7 | 150.0 | 136.8 |114.3| 106.8 | 104.9|136.8|150.0| 89.9
Mulberry leaf _ - o _
powder 7.5 150 | 11.3 3.8 11.3 3.8 15.0
Soybean curd
residue = 33.8 - 16.9 | 46.9 | 46.9 | 60.1 | 24,4 | 15.0 | 60.1
powder
Baking
powder 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Butter 70.0 70.0 | 70.0 | 70.0 | 70.0 | 70.0 | 70.0 | 70.0 | 70.0 | 70.0
Sugar 65.0 65.0 | 65.0 | 65.0 | 65.0 | 65.0 | 65.0 | 65.0 | 65.0 | 65.0
Egg 48.0 48.0 | 48.0 | 48.0 | 48.0 | 48.0 | 48.0 | 48.0 | 48.0 | 48.0
Salt 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

3) 4824

#7] AzA AHEE dxTY R FResgE HAETH Y 2T EEYHE
2 dAs7] fste]l YR (X)), $UEL(Xe), HAE LX) FFFol 4 165¢°] =
% 3tk Minitab R14 program ©l-§3to] Aghe Joelre] EFELEAEAY 4
AE FRon 2 Ao AMEE 4F HE EF 9otk (Fig. 12) 9718 A8 HelM
o) FAEY FUEE AT 7Y Aol AHEE ¥ FLA AHgsih F7) Al
Zoll AHEE FARA YHX), THEEX), HIAEE(X ) HAE 53 2.

89.9g <X1<150.0g, 0Og=X2£15.0g, 0g=X5<60.0g

Simplex Design Plot In Proportions

Uz
1.00

g.ﬁs . 0.55 OU?EiI

Fig 12. Experimental point with simplex
design plot in proportion
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4) F7) A=

zt ABE AFS oS £% 7Mdsle] QA HEE gd8e] Yo 37 uEd ¥ 3
A& 39 mm, FAE 7 mmA7]e ¥z F7)o S Y oF convection
oven(Bubang techron, BB-191M, Korea)& ©]&3}o] 160ClA 1383 R

5) A’

e

#71°] MT¥x  Hunter Color meter (Minolta, CR-200, Japan)E ©]&-3}ed
L(lightness), a(redness), b(yellowness)E %3312 standard plate(No. 21933148)2]
L, a, b&t< ZHz} 98.46, -0.07, 0.28°131tt,

6) 237

Texture Analyzer(Stable micro system, TA-XTs, England)® ©14-3l%.29 retum to
start test® 719 AEE ZFAsAE ol AME-¥ probe = three-point bend rig
probe®l .21 test speedE= 1.0 mm/sec, deformation 302601 21Tt

7 BEAA
HEAA ABE 058 BIAFE 4EFYN 3 3, 48 F 159 WP
A FIEAES RS AL AEAERA 88 UARE gl

AAA RS} vl HIHEIES sk thAlR vl ZPAI S o §313h

3. a4FFEn
7, AL HE

1) )& wolra wl whrlgo] Zituld) i six| 1] WAL HESY 7|EE

Nz 2 olsoh W whrlg o Eghuld] g HA 17 wlojAg YHAL HE 7|EE
A= Fig. 1379 2t Fig. 139 A4 AFREo] £ A9 Fu|ggo|ct AolA= |

Aoty wWrl2s) zbzh o0g A EFEte] BHE HEV M ¥ 7IZEE UEh AT
7 0]9)9) FEAME Wl Az HEN MY 22 7|EEE BT vAETR
wolute wyl2o) gYEoZ o] &8 B¢ 713E SN dxTe F2E + e 2UL
H A B2 950 $UART 1g WIHF 2059 wigolth
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NEeEA

47150 E3uo] nE A nr] FHAE HES) A

o
=
>
HE
p3

[o]
[

o

=)
e

Hlxl%:’_—"a*, woiat ol w2 o Eghule] whe HAw7] wolxel YAL HE HEZH
A3 Fig. 149 2tk Lightness(L)E A 2ol $7he Wrhegel metd = a3t
°d“ ol wolpare] Hrhare) gobel webx HEM £o 2 o] F3HC Redness(a)
£ AR golL} WobR Frhael webd £ AEh Qe W AFHM Bdee
o] Myjeko] wolale] whehM HA AE(-) 02 o] 58Tt Yellowness(b)¥ BIAZIF2
o2 AzARE W 7HE 22 A 20768 bR AL HI1Fe| T+
of wek siAM £o7 ol FH T ool ARE TS & W YT WLl
$X 17} PHAL AES Mg Heste AR TFHAUL

3) HlA e, woler ol wrl2 ol Sotule 2 A n7] WAL HES =AY

B R 22 golRul wl whyl2 of Titulo] whE sz 17| wo|Ao] WAL HE AP
€ TPA(texture profile analysis)® &34+ Fig. 158 Zth %Q"*(spﬁnginess)-f’: @
sH02 Ao u A|87} o] AtololA ¢E H FEE AAHUES W 4l g

HEorts AEE oujshs Ao 2A H|AE Lo} W] HrlERTE $UELY A
7hekel ulebd] 9@k W Bo] Ariego] F gl uetA @EAde AstEo $HA
(cohesiveness)& F2AQ wog Ao & Aole 40| o] AlolollA =7 A7}
A otdE= AE2 FHstT AWEA M E 4E FeE P} dF-3 2
gost Yoz Aosict A EF v ETo|} Wyt HriEistee Ao Y3
o] n|x|x| ¢kgton] wolButol Yrlaro| Zrhgte] upebr A3 Ak WY 4 (chewiness)
I A4 (gumminess)S HEE BRI ELZ A23GE 39l /M 5 @S 2ok 84
2} wrle] Friedo)] FUbE] wEtA P oz FAAET B S(hardness)E A

]

2
A3 A5 41 Felg] wlolel g BAedl olE A= B H44E Adsed)
o8 5YdsR F4ey] WRolth e YA, A4 vhAAR HEE HAEY

2 AzaAE A9l AP ¥ e HYoN LAV PR WrlPo] F7hR
weba BAHoz FolEch
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NEEX:

Color Odor

1 0 1
X2 x3

Overall quality

Fig. 13. Hedonic scores of soybean curd residue and mulberry powder added

hamburger patty based on pork.
1) X1, X2 and X3 represents soybean curd residue powder, mulberry leaf powder and bread
powder, respectively.
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L(lightness)

1 1
X2 a3 X2 x3
b{yelowness)

Fig. 14. Color values of soybean curd residue and mulberry powder added

hamburger patty based on pork.
1) X1, X2 and X3 represents soybean curd residue powder, mulberry leaf powder and
bread powder, respectively.
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Springiness Cohesiveness

1 1
X2 X3 X2 X3

Hardness

Fig. 15. Texture properties of soybean curd residue and mulberry powder
added hamburger patty based on pork.

1) X1, X2 and X3 represents soybean curd residue powder, mulberry leaf powder and bread
powder, respectively.
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4) MR, SUEY Y Wtee Ef 2 A 1] AL HEY V3R

HX g S Ed gl Wl o Egho] uhd 2 317] wo]Ag] AL HE 7|FEF

I FHUEE Az HEAAAE tl2 ] Fo|7E QoAM=
WAEE YA &1 36g2] A RLT 490 HAYL LS o] B3lo] Az HEI} WA T
uh 247, AA A Grt 5 A FEAN M 5L 7EAEE B

= i
<
—
(@)
"-l
=
o
1
W
—_
)
=
o)
it

5) HlZ¥e, $URD 9 wrRe Egule] HE H17) WAL HES AE

HAEE, AL 9 WotE o Egulo g 2 17) wlo)A9 WAL HE Ac2H
A3= Fig. 173 Zoh Lightness(L)&= HIAEZo wrle oo wats = Agast
7 e wiwe] wAR T FHuisdo] goldel wekM HeM Zog o|Fagth
Redness(a) 3 8|20y} Wrle Hrlsde) wlehy & Wiz} Qs WAl A5 ()
A BUEL] HIlEFo] Yoldle] ulgld A AF(-)Z o]FE ATt Yellowness(b)=
B A7} R 2R 02 A2l W Mg 22 % 13828 Yo w v Egolu} W
7HE F7EEel WA & ARyt A n $YEL] Hrtgo] Frbgel ek g
HOZ o|FHRT ol AAE FHst B w RABL] Hrigko] x| 19} vhzt
7HZ A7 E AHAL HES MEE s EAg YA

6) MIA R, BART U W79 Eghulo] BE A1) YulAL HE 217

HAEE, ST 9 WHE o Efu| wE 1) vojio] WAL HE 2L
57343 Fig. 189 2tk @842 RUL T Hylepo] F7hdo] wehy @4 Fof
Rt £=¥ BAZMFH7IRY Sk 9Y49] 45E ST SRS nAEY Wtk
Zhell wheb ZrastRom Welvwe) Hrleko] F/hgel weld AHgh A%, A3
4, A4E BT HES nAELE AZSAE Feol M B @ Byon wyry
o W7EEe] FriEgol Frbgel wekd Aoz FAEUT £ APAT HEAA v
ALE HES 2A4e Sust she £ Roz FYH AL

O

ofX

o

- 89 -



Color Odor

Fig 16. Hedonic scores of soybean curd residue and mulberry powder added
hamburger patty based on beef.
1) X1. X2 and X3 represents soybean curd residue powder, mulberry leaf powder and bread

powder, respectively.
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L(Lightness) a(redness)

Fig. 17. Color values of soybean curd residue and mulberry powder added

hamburger patty based on beef,
1) X1, X2 and X3 represents soybean curd residue powder, mulberry leaf powder and

bread powder, respectively.

-91 -

SAE N LIISH 8l 7Y/ s8R



Springiness Cohesiveness

X3

Fig. 18. Texture properties of soybean curd residue and mulberry powder

added hamburger patty based on beef.

1) X1, X2 and X3 represents soybean curd residue powder, mulberry leaf powder and bread
powder, respectively.
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AA=EX &

7) AR, FUEE W 7ERY] Eflel mE A 718 H17] R AL HES

HlA e Wl W wobE o Byl mE A Rsls Hn7] £ YA SIS ]
EATE Fig, 199 2ok F0179 QA WARL $ARDE YA @3 40g) vl
g Az SIS AN, B % 2907, A4 W7 A $5M 1 w7
£8 wolth olai® AT ALY YA AEfAE uxERe] 2HH o b
° 437] Ex HA D719 H071E B ASlAE WARE AH ux D 3
ol gUst vttt ol FARY Frlsh MALY EE BURY Folzse)
Aol gickn ALRE

8) HIXEE, $AEL % T Edvo) e A n719 A 1u7] EF WAL HEY

B AR ST 9 WotE o Egule) oE X ur)et ] EF FHA L HE A
E53Z47%= Fig. 20% 2t Lightness(L)E HIAEZe] Hrigo] Frhge] wrebA
lightness® 718 2oy Aty FGFE vjx)x] Zalgich bl R H7lako]
Yoldo] wets] A2 %07 o]F3en 1 JTFYL ¢ 2t Redness(a)s HlA
ol WrkE Hrteke] webd & ¥t e WAl A (y)elA BAdE U] MYk
o] gotyell upatr] 4 AlF(-)2Z o]53Ath Yellowness(b)= BIAZFF2% 22 A
Z3%E o 7 2 A 17488 Uehidos WolEwel Yol Frigel wakA
oA £03F olFHA, ol ANE FEEY E w] RARY] HYriggo]| Hxwy),
A17] gAHAL HES wiAZIAZ "R 17)9 4179 EF HENNME AEE 95
= E47 B3 EY

(814

0) uIAED, BARD U WA Egule) BE A 2719 417 EF WAL A=
247

BRI, $UET U Wb o Efo] i HiAurigl Hur) £ g AL AE 2
7 S3 43+ Fig. 213 2} @84S AR D] Ayrisko] Frge) wekd Astd
o FAANS BUEDAF St WA ZAsed BlARRe] Yol Fo)e) uhet
A F7HE R}, 7 E(hardness)E WA, 343 FARE Hei9) dojgE B3t 45 A
B4, HALS $AEDY M7 Tkl wabs AAsic) v R Euta) Wl o) drieko)
2 HEE A HECA 718 2 3& veESiY
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Color Odor

1
X2 x3

Fig 19. Hedonic scores of soybean curd residue and mulberry powder added
hamburger patty based on pork and beef.

1) X1, X2 and X3 represents soybean curd residue powder, mulberry leaf powder and bread
powder, respectively.
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L(LIghtness) a(redness)

A

Fig. 20, Color values of soybean curd residue and mulberry powder added

hamburger patty based on pork and beef.
1) X1, X2 and X3 represents soybean curd residue powder, mulberry leaf powder and and bread

powder, respectively.
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Springlness Coheslveness

S\

|
1 0 1
X2 X3
Chewliness

1
X2 X3

Hardness

Fig. 21. Texture properties of soybean curd residue and mulberry powder

added hamburger patty based on pork and beef.

1) X1, X2 and X3 represents soybean curd residue powder, mulberry leaf powder and bread
powder, respectively.
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X &2 0I88 JIsd SR HIXIS

4. kol 4§ 77
1) Azd gl 48 719 203

F7) AMzA AMRE iz YskE FE(65g)S BN ETI ¥ 2L EEE
2 Ast7] $istel WiHR(X,), BUEHXKy), MIAED(X)E FF5Fol B 16501
£% sk Fig. 201 EAIZ Ry - Ry F719 Az wig 8lE Table 133 2tk 4%
o] 7t WAULE R8l AeE $ULLDHZIFOl 155 L824 71 Wol Hol¥ & Zlolx
27 Aol UL Re BURTE oAl ob2 Zloith $AM7IHol F71l
webA 719 Alte] Hojzoh

Fig. 22. Appearances of soybean curd residue and mulberry

powder added cookie.

2) WHE, BIET H X 8L Eulo e =2 Y E F7)19] 7|2

Y7HE, SR 2 vAE R EFule] e = S F1AFS 715 =d 3= Fig.
237 2 Fig. 239 A 455l £ 4399 Fujgdoltt. Frl79 dolAe BA7)
FE 97 43 150g] B7HF9 15g9 HIAIREE ol 83t AxE FA7F A, F L,
237, AAHA H7t T A FHFAAM M 52 J7IEEE BT A% “‘°ﬂ*1_=_ w47t
T WA 42 AFEY 71ZE7 ®A UEbRH. ol ¥ AY F718 didne AL
T AT

3) W, 2ULL U ARLY Eghulo] BE 59 1§ F719 AE

U7t ol 9 v EZ9) o] 2 9l 7HE FI|AE WEAIE= Fig.
24%} 2t} Lightness(L) Q71U v 2715 H7bek] wers Azt glis H&t&oﬂ
BAELe Hrpego] goldl wEtd A2 Zo g o] F3yic) UitFY vA|/MRE §

m?. 4
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AA=EA :

%08 go| AR E ul 7 We MEE UBhhRAT, Rednessta) £ A7HE} I
sore] Akael wekd & s St Wk AN $AR L) Wkl Yot
o Weba 54 AF-)SR olFsch WFL vlA/SE BHOR Yol Yt

w 74 %2 redness® YEMIT

Color Taste
X1 Xi
1.00 1.00

0.455 Textare 0.455
X2

0.455 0.455 0.455 0.55 0.455
X2 X3 X2 X3
Overall quality

X1
1.00

Fig. 23. Sensory scores of soybean curd residue and mulberry powder
added cookie.

1) X1, X2 and X3 represents wheat flour, mulberry leaf powder and soybean curd residue
powder, respectively.
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Yellowness(b)& 150g] HU7H$t 15g8] BIAZIRZ AREAE w 7M & @
30.18% Yehfdon ArLE, BT uAEY Y] wely Bgyoz wslgc
Tultef o]9e] PAE A w) FUFL2| Hrigko] Fohghel upets AT mi@Al)

$oz wMast Ae ¢ 4 Utk

L(lightness) a(redness)
X1 X1
1.00 1.00

0.455 0.455 0.455
X2 X3 X2

b(yellowness)

X1
1.00

0.000 0.000

A\

\

\
/R
o AR

0,455 0.55 0.455
X2 X3

Fig. 24. Color values of soybean curd residue and mulberry powder added cookie.

1) X1, X2 and X3 represents wheat flour, mulberry leaf powder and soybean curd residue powder,
respectively.

259 2o WhEte ol88E W /M AL e vy Wl vy
H7te] S7Hol mety Bx g ARch Fu7d YelMe Ax gk Wsks A4 @
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NaEH: &

ohy) Hel gk 150%°1/30l AT

Hardness(gf)

X1
1.00

0.455 0.55 0.455
X2 X3

Fig. 25. Hardness of soybean curd residue and mulberry powder added

cookie.

1) X1, X2 and X3 represents wheat flour, mulberry leaf powder and soybean curd residue
powder, respectively.

A5 A WIRTI FFES o] §T QTEE YA
L oolgd W7

Wi GAEQ QTFZEE 48 FE 9A4E AT £ AEE TAANA AV F
N2 BeA7 Aoz Fds SHAEo|dd Rad Fgel o ZAL, peptone,
peptide, P13 A B EAT AAFAE TRH ] Qo] F¥HHLE froh 5%
A Eo|thGilliland, 1989). E¥, FAHE LaF AFH o] st fabdol el =25
g g AR dse AT Fad A% AR, 9F FYULEE HaH
g oz Hlel E5EAFE L A3 24 dARE F HF R GRATHC T
oo golst Al Yok B 51 AtHBran, 1992; Hood 9 Zottola, 1983). 2 T2E
= QAR s 297t 7EE Zrbtn on $uEME A4 L TF2ET} FF< ol
2ooU £UNRE $IHE T FATFIE B ASAY 2FEE gl ol fAbE
AEe) 297 725 Z7F1 AcKSung et al, 2006). 3 ZelE thket AR HLE
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Tt = A, A, &, =2 Az Frdel Fof AAANE QF2E] Hots)
01 71E2 QTEES J1FARY otz AR AlelgAe] Aste QTREE AZsE
A7t gukstAl 2E T AchBang 3 Park, 2000; Lee et al,, 20020 Lee 2} Paek,
2003; Sung et al., 2005).
Wl 220000 @ HPE oA kAlZ o]fEo|gkon o= whula ofnm|y
Ab, BlEHY, mlulE 9 oheke] Aol fA ® oluEl flavones, steroids R triterpenes$t
& tpekst gelgA %Q% 53t e AeR Hy H1 AKChae et el., 2003;
Asano et el, 2000). =% %92 FF(Basnet et el, 1993, Asano et el, 1994
Kimura et el, 1995 Kim et el, 1999), FTAEE(Kim = Lee 199%; Kim et el,
1998a), BAt3taL(Yen et el, 1996; Doi et el, 2000) ¥ F2454AA 58 (Kim, 1998b)
T ol 74 Aed e okeld 282zt ok W] ol oy ARl A
AP F dIWUsgE R dEd  1-deoxynoijiimycin(DN]), d7d3H4E<l
r-aminobutyric acid(GABA) ¥ 3433 ¥ flavonoid3HEE2 %o 5
Uetlle AEEF2A 2 ¢8A ‘RIC}(Chae et el., 2003). ¥4 <t , 574
ZAN A3 FEAY AES2A kg AFE 7HA Ado] el wlE #Q) 35kg
olE 3 ool itk Aol u’?fi]%i‘;]'(Lee et el., 2003).
kA 2 AFeME BURSTH PUFEEL o)L NEL 754 LFE2EE
A zsted At

(R
o
e
@ o
N

12 me me

2. A Wy

7t A&

A dxes 4FHYHAZRI)(FDI-150, Duksan, Korea)& AM23lo] 50ColA 2%
F 4%(dry basis) 7FA AEAIRCE dx®E ¥ EHE high impact planetary
mill(pulverisette 6, FRITSCH, Germany)& °1433%12™ 49mm¢<] ball Z7|2 200 rpm
oM EHAIZEE 2AHste] YR DRIAFS] FFA7E 2AEEAT 248 YR AR
o] HdA717} 40.02um, 64.65um, 101.76ume) BAE LS WER 2 A] ALLSIYTH &
[FZEAZE 4002um 2719 AR LL o] &3lo] TN AFFEHUPHoE 3130
] d4FE F I FF71(R-124, Buchii, Switzerland)E AH-8to] 80°CelA 85°brix7t
A FF3IATL. LTEEA R AM-HE ARAREFY SARFE A4 5AL A E
= ol on AgERE (—?)?{PUW?EEAM 87E"e ﬂl%—% AHgetsitt o7
Y09 vighe AT WIYE 333%, 49 66.7%E HoYor SAME WGBS L
acidophilus 3X10° CFU/g, L bulgarzcus 5)(108 CFU/g, Streptococcus thermophilus
1X10° CFU/g2® FAHIT FLEFNL 65 BrixZA Abg, oj4 22 @ 2o}
£ ol&skqich
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. SGEEAZR

AAES 120g, BAES 20g2 1000 mo) FHFe] B b 8Tl 0&E B
8 & Aol Wztstelch Wz & ABE 3g& BFste] 37Ce &M 2EE
AZ7|(NUC electric, NY-4500M, Korea)Z 6A7HE<E wiFsto] AHE-3IRiTh

th pH % AE
pHE pH meter® ol g8to] Z3sdor AEe IANE 10 m/ HE o 0.0IN
NaOH £ o] &slo] F3td w7tA] AR &3

g, o|dE &H
pol 2% E Xy QFEEE oMoz AE g 374 AdTE plate count
agarS o) &3to] 25ColA 24zt vl ¥ AFFE AT

=74} HEL o543 FAYSS gASE 1539 BEHAIL LS AEEUT T4
gro] HT Wwolrugxte] WEAr|] wE /ZEWse BEPA PHE V1€
(olo] HrIElA e QTEE)E AT T 7|EHAEY JNF R 5HE Fo
$ & 7|12AAE T v EH} SIEE st 9% 7|EHEYE o|§F AR WlaPAN
o AlgstdTh 107FA1¢] AlEe] gt BEAAME balanced incomplete block design'd
(Stone # Sidel, 1983) €J8te] 3714 A|EE | sessionlZ Al B3k,

wo)az o Exuiste mE WY gTEE JjgEMs FEA L 47HA
NEol tstel MAHcolor), dodor), Ttaste), H E(viscosity) ¥ AAHA FA(overall
quality) o g RAe YA Az HlZEAREE AHgEt] 9 el Slst 43
123

o ma Mo

fo

AL BAEH

BE 8% SAS packageE ©]438t F7+8 §94<E Duncan’s multiple range test
2 HAAHA
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3. dtdn

7b vkt oA B FEEHNQATFRES o)3E Y wHE W3

6AIZHERE Mk elA W) FEEYIIQFEES o]t W n|AE HEAIE
Table 149} 2t AZE wigapgels F71aton] o) WaATYNA AMPA o u}&
Ao BA BAUFEE FE7F F7He webd A v & Az o] F7hEo] ok
Z7] pHE 68241 thz7u H2lf7t 2oy A7 vl & #YFEE9 E7 F
7hghel whebd A ol Utk o= AHEFste] 71QE UL} Alg e AR E§ 270
E Hl&Eoy $UFE B FE7 Fbgl ueld 71 Zo] Zuk 3714 v|AE

FE 279 44 %7] 2.83x10* CFU/gellA wiek £ 5x10° CFU/g ol =|vhA] 9k
ou $YFEE FE7t FUhgl el YEsE FU1ETh ol2d dAkel 9sfo
TAFEEY 57 571 vt ARSIt pHAA 9@ AEF7PF veboelel 4
Zhglrt,

Table 14. Physicochemical and microbial changes in mulberry leaf extract
yogurt during 6 hours of incubation

. Viscosity Viable cell
Concentration Acidity pH (mPa-S) number (CFU/g)
of mulberry
leaf extract | o pr | 6hr |Ohr|6hr|Ohr |6hr| Ohr 6 hr

(v/iv, %)

Control 0.042(0.167| 6.8 | 5.1 | 7.5 (1240 2.83x10* | 5.00%x10°

1% 0.025(0.368| 6.8 | 4.8 | 7.6 [1880|2.56x10* | 3.00% 10"
2% 0.033|0.552| 6.8 | 4.6 | 7.6 [1920| 2.71x10* | 6.00x 108
3% 0.033|0.669| 6.8 | 4.3 | 7.6 [2200| 2.80x10* | 7.00x 10"

Y gUeDYAe FFA7) L SE BE RAT2Ee JEEe] nNE I
FAELUASY HdFr] 9 FURLS] FEo wE ¥AQF=2EY J|5x AFYE
Table 158 Zth #AH7T aF2EQ) ’1‘1"‘“’1]’*1 dutF o Poliudate] B@arizt
ARl detd 713Es doRoH BURLY FEr} Folde] waty 7|aEs} Re}
Aot Wz vmste] FUYRLe s @Al LYFLYRre] FRFA/ 7 120
micron™ 40 micron®IA= 5 %olA fAAd ko7 YAl @AY 200 micron®] ¢
AA7IIME 2T A4 Aol BT Pl RYRW Hr} e F2EY) gz
7ol Hlgte] APAoR WE V3T E Yehieh R Tezte] HH Iy 9 woly
29 TR ME FYEY 7t QTE2E o) @ VB Eg AN FolE 5
Atk FelMe BUEY H7F QTFZET) 2T vl AuEoz Qe J|zxE
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Gehiiglth weewelats Beds) 3 $YEwd srel 4 $urd ¥t 2s
E Mo gE JEEse] WAL BYRUYAY BRI HESE LSS &

oo wolrulelate] BWa#A7)7b 120 micron® 40 micron®lAE 5 %elA f 843 Afol
7} UERYR] 99kAIEE 200 micrond] AZVIGIME RS fol4 AolE Roh B
oM woiRu Hyl QTEE7} glxTel Hde] WHHoE e JITEE HE
th woimmelzie] HFAy] W WolRLe) FEo| W $YRL H7t RFEE ot
get VEEse] AL ot F AU BAPF eF2ESL AAAL 53 7}ell A
HzTol uate] HMulE oz Ye 7|ZEE ek $YeedAe FEa % ¥

.
[

Quuie] HTo| w2 Woru Myl eF2E AAHQ Hrlel tha N1zRe] AN
& sotz & qdth 200 micrond) WHETAR HFFAY o BUARTE FE

wog7eEde] 2T s%eld F4 HolE WEhgNY voiA|
s e EE fodRtolzt tehtal sich

—_—

0.75%(w/v)1
ol A AzxE

Table 15. Hedonic scores of mulberry leaf yogurt by mulberry leaf powder
added conditions

Color Taste Odor Viscosity 83:&?&}
Control 6.86* 6.60° 6.13° 6.26° 6.40*
L75" 3.60° 3.46° 4.40° 4.20° 3.60°
L50 5.00° 5.60% 5.13%¢ 4.46" 5.26°
L25 5.06° 5.66% 6.06%® 5.73%® 5.86%
M75 5.53%° 5.80%° 5.20%° 5.93° 5.60"
M50 6.26% 5.06" 4,73 5.26% 5.13"
M25 6.33% 5.26% 5.40%¢ 5.53% 5.80°
S75 5.93% 5.73% 5.20%¢ 5.66%° 5.20°
S50 5.66%° 6.40™ 5.40% 6.13° 6.00°
S25 6.60° 5.06" 4.73% 6.00° 5.66°

1) L, M and S represents 200, 140 and 40 micron of average particle size of mulberry
powder, respectively.

2) 75, 50 and 25 means mulberry powder concentration of 0.75, 0.50 and 0.25%(w/v) based
on yogurt volume, respectively.

3) Values with different superscripts within the column are significantly different at «=0.05
by Duncan's multiple range test.
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ol 9 FEE HriFgd WE YJQF2ES JIr A= FF
Bl FEFE iRl wWE WUQTFERES I3k nAE JETE %:é#‘?f} 3}
Table 163} 2tk el vlste] FEof #AlNle] 44 F2E€ W/t 2TE2ES
Zofl st 7|EEE EUTH BUFFEHIL LF2E NN 2%057} Ho gkl
6,132 YeEhlen 27 el 1%FEE AYslne 5%l M F24 2ol & R
FollMe 1%E A Hol @ 7008 JERASH hcoﬂ Al =T} 5%uel
A fo4 ztelE Rtk MFE gt gzl vjgtd & g 7IEZEE UEehidied
1%9 sEolA FHd e 2oH d2T7e 5%l v4*é Aol & Bt TreflAE
1%5E0M Ho kg vehiled 1% 9 2%sEold dizFet Fol4 xolg B4
o, ANHEA FriMe 1%EZodM Hd g vepden BE oA gz
Fo4 AolE BT

Table 16. Hedonic scores of mulberry leaf yogurt by added concentration

of mulberry leaf extract

Concentration of Overall
mulberry leaf extract Color Taste Odor |Viscosity lit
(v/v, %) quality
Control 500° | 5.00°¢ | 500° | 500° | 5.00°

1% 560 | 7.00° | 6.47° | 660° | 7.00°

2% 6132 | 6,73 | 6.00% | 560 * | 6.67 ®

3% 6.07° | 587" | 6.332 | 5.80 ® | 593°

1) Values with different superscripts within the column are significantly different at a =0.05
by Duncan's multiple range test.

gt 1% FE9 $AFEE 7 LTFEE AFdFsEd o7t 715X A 9
3}

1% &0 $AFEE H7t QTEE 65 Brixd AteEd Hrbskel W 713
Zofl nAlE 9T BT A3 Table 173 Zvh Agelds dizTel wste] 5o
ANl AEHY FrF QT2EY 7z FFe i Jjans dwtEoz Ech A
oM AtFEEAHTE QFEES 05%F =7 Al @9 6878 YERISion dizTg
T 1%EEE Astie 5% FA4 AolE 2otk FolME 15%% EelA A
A 680 YEFASS™ 05%% 15%IM thzT e s%eulleld 214 AolE B Yich
AT g dizTel vlste] 2 o] 71Z=E Yedisien 1% x4 A @
BRom 05%} 1%°1M th2T2 5%HiolA o4 Aolg Balch ReiME 05%%E
M 61322 Hdl ghs et on 2T fo4 AolE HYoh WA Hrle
Mz 05% s =M Ao #E e RE FEAA dxTe FA4 Aol B
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Table 17. Hedonic scores of mulberry leaf extract (1%,

ZHoM WAFEES
AHg-dhe AL ulglsicin Alggd

added 65 Brix of apple concentrated juice

QFEE @50

Z ol g3k

RARGE Atz

v/v) yogurt by

65 Brix of apple Overall
concentrated Color Taste Odor Viscosity aalit
juice(v/v, %) d y

Control 5.00 ° 5.00 ° 5.00 ™ 5.00 ¢ 5.00 ¢
0.5% 6.87 * 6.13 2 5.60 * 6.80 * 7.00 *
1.0% 5.87° 5.40 ° 4.80 ¢ 593° 6.00 ®
1.5% 6.33 ® 5.47 ® 5.80 * 5.53 b 6.33 *

1) Values with different superscripts within the column are significantly different at o =0.05

by Duncan's multiple range test.

vl 1% $E9 $AFEE M7t 27 2EA dFEHS Ft 71E ke viAE 9

K3

1% %9 $dF
el BA = 9
7WE W wE
Alolg ok ¥

L]
15%°A e =79

z
o B
= «
JEEE

ol 0.

g 7t

2% 23 Table 18% Zth
yehoich, =8 gz7e)

STE2E°] 65 Brixd WdsFY FisEel BE 7%
EE &5clM 05% NdsHAY
2E FEIA 5%l #4
5/91 TERT Fold] wely J|ExE Wolzion 10% 9
€ Adie fF44 AlE RolA| gkt

Table 18. Hedonic scores of mulberry leaf extract (1%, v/v) yogurt by
added 65 Brix of plum concentrated juice

65 Brix of plum
concentrated Color Taste Odor Viscosity Oxglri?"
juice (v/v, %) a y
Control 5.00 ° 5.00 ° 5.00 ¢ 5.00 © 5.00 °
0.5% 7.20 * 7.47 ¢ 6.80 ? 7.13 %2 7.53 @
1.0% 5.67 ° 5.13 ° 5.47 ¢ 5.80 ° 547 °
1.5% 5.27 ° 493° 5.80 ° 547 I 513"

1) Values with different superscripts within the column are significantly different at a=0.05 by
Duncan's multiple range test.
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v 1% 359 $AFEE WU QT2E AEHA Yot 7lEEe s o

1% FE) $YFET W7 272 65 Brixd AFFEY BohsEel UE A3

E EAL Bk Tabke 199 LT AUTAAS ke oz e

Jé.’é oM 7V B BEQ 15%¢ AFEFANNL 7 g V13E

2 UElslth 8 15%e) BEAMT dZTS RE $RoA soldeld F4 4
bt r%—m%om £tk dobdel weby 715 2R RolAch

Table 19. Hedonic scores of mulberry leaf extract (1%, v/v) yogurt by
added concentration of grapefruit concentrated juice

65 Brix of
C()g[:(?gstftl":tléd Color Taste Odor Viscosity gl‘j:ll}?)l/l

juice (v/v, %)
cotrol 5.00 ° 5.00 ¢ 5.00 ° 5.00 ° 5.00 °
0.5% 5.33 * 6.53 ° 5.87 ° 6.20 * 6.20 °
1.0% 5.53 * 7.07 ® 5.80 ® 5.87 ® 6.60 *
1.5% 5.80 ® 7.33 ® 6.00 * 6.53 ° 6.93 *

1) Values with different superscripts within the column are significantly different at a=0.05 by
Duncan's multiple range test.

A 1% BEY $AFEE W7 QTF2E B4olsEHe Hiz A5E vH=

3P

1% 9 $UF2E A7t QF2Eo| 65 Brix®] E4oleEd Arlsse] W 7]

3 Eof ﬂlxlt YES M EH Table 2037 Zth 44} ¢ FES Adsln RE
FEelM & AYxANN M 5L TR 15%9 BESolsEA3rt 7Hd 58 7)E
=8 e EE 15%9 FEoME g7 ZE 54 s5%0lolA 24
Atol € Balth whdel AbgsRdst 2A BeelsFde) Rt Wolgel uety )
T otz
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Table 20. Hedonic scores of mulberry leaf extract (1%, v/v) yogurt by
added concentration of peach concentrated juice

65 Brix of
concpggfrgted Color Taste Odor Viscosity gxgﬁ?y
juice (v/v, %)
control 5.00 5.00 ¢ 5.00° 5.00 ° 5.00 "
0.5% 5.40 ™ 5.80 ° 473" 560 ® | 5.80°
1.0% 6.20 * 6.33 ° 6.27 * 6.20 * 6.73 *
1.5% 5.93 ¥ 7.67 ° 6.13 * 6.53 * 7.33°

1) Values with different superscripts within the column are significantly different at a=0.05 by
Duncan’s multiple range test.

A6 A wmRWo] 1 FTHXAHE o] Fo FH A
tiAtel vl A= 9%

o

159 Alsiel AAA 39 el uet A4E o] ndFd, 1A T4
3 4 2 A oz WA AF oM FU 1Y
NA AE 2] B HEE AAFT glou, Aot AU EF F7HFA 3] el
B AZe BAMes XAE1 UTHNsok et al ., 2003 ; Nsok et al ., 2002)). o] &
s 729 AN s WARE yTEe Uy AdL dEE AqH dzko] AuelA
anlgAE de BEo| Aoz A@=lo] AU of BE 53] Fdizs B4 W
o 2REoaA Yojupe gAtolth 1 AT IXNYF, AWz TR, AL BAAE
TEY S gHZo] swmEm Qlod, od WaAedsA Ay dde=
Poller(Peller et al ., 19700 S84 A% <494 Aol7} Z7tstn AoldfA AT
o] ZAasti 37 ﬂﬂﬁﬂ Aoz RIET o
AxE7)A AL sty st 8F FALHEANE FaATIE Zio] A 3}Ho]
gl wayt ok 83 2HAHES 5¥E4 HEedd o BAEAAE] AEAA2
M B L % IAEIE 1%E ASIA7IE AR A2A8E 2% H, HEA H&F9
Wee gu) ZAAZL 4 Ut FTHShin et al ., 1996 ; Kim et al ., 1997 ; Buring
et al ., 1997 ; Jacques et al ., 1995). =& 2] free radicalo] =3 ¥ HEAAH, A
g9 48 47 &2 ﬂwél_%u %°1°l aon us el wel Fasast ade 7t
A= NE HAE Bd o9 2L AWE PYstn A=A, xHE A QA 7|27 &
= vgo] Z7}5k1 Qth(Shin et al ., 1996 ; Kim et al ., 1997 ; Buring et al ., 1997 ;

i 1)
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Jacques et al ., 1995). 2 7}&H Ee|d#zol TR AE,
A 8kl 2} AE T SRV AR Ao|lTFdL
Wi Qe

& dstad-tellA] Aol fAst EeldlEe] TR AEAMAH AYFaAAH A%
AVSE Astkel Adadol A Eilstl QUthStleger et al ., 1979 ; Hertog et al .,
1995 ; Tijburg et al ., 1997). $973%, 34 4 HEFH 7&2 A A8 o
& WA v]sle] Alole] FEE Hol ety ez don, YdEUARE %
FYAHE 18, F, G ‘34 B2k Fo] Sltk(Glowinska et al . 2002 ). upebA
ol ?Z}%%‘ U AAES FEIT ol 8N 7ee HEFHo=
RAEE B ATSo] £ Aot o ked sAd Fabsl *"E*‘ﬁ]i‘a‘?} g d
T ol g2d] AEo] o K (Hertog et al ., 1993 ; Kono et al ., 1996 ; Green et
al ., 1992 ; Kono et al ., 1992 ; Yang et al ., 1997 + Yanaguchi et al ., 1991 ; Yang
et al ., 2000 ; Yang et al ., 2001 ; Sayama et al ., 2000 ; Kao et al ., 2000), “82|&4
7} 5249 FAFSHH(Naitoh et al ., 1968 ; Sin et al ., 1995) Sxb9} vlHA] A2 A
AAE7} Pol g oz 3t dFE= vnz 2L Holg

Bdolls 509F 2 Z4F F714E, methionine 9 otvlAal T&Fe] Aojdfa ¥
ksl vletRlo] o Ef-5lo] Slth(Yetal et al ., 2002). ¥ 7154 AR SEE rutin,
quercetin, isoquercetin® #Z< ZetRo|=7t %‘%5101 202 5 (Naitoh et al ., 1968 ;
Shin et al ., 1995 ; Kim et al ., 1995 ; Onog et al ., 1993 ; Kang et al ., 1984), a
-glycoside X sl #4318 2H= 1-deoxynojirimycin(Yoshikumi et al ., 1994)% N-containing
sugars(Asano et al ., 1994 ; Asano et al ., 1994 ; Basnent et al ., 1993 ; Kimura et al
. 199 % FHEe] e Aoz dA Ath $US 9 -glycosideANEAE 7= B
AL et 284S Uehie Adxdoes HriEuA dns dud A7 A &
W3] A5 Tk Asano et al ., 1994 ; Asano et al ., 1994 ; Basnent et al ., 1993).
Iy 3XES B AT FE Axy z’""o"“’ﬂ/ﬂ F2 o]FoFHI(Cha et al .
2000), in vivod ALE @7zt vEEFEES] HHE ATFY s 2 FYE E 73
-r(Lee et al ., 2003)2 AgtEo] glo] U AAge] ML) 4 EAHeHRY HE
& e 28 1‘=_]7é°]‘31' gt 2 AT £ ELHEEHE olgdliua nXNESE
g dF0A GJAELE A8 FF, 5 10%) 22 F7lste] 4572 AFHAA 2olo] H
1 $AEgo] A¥BA @] F8 ¥ AES A= 298 FYstual g
At

e

e o ol

7}
N o el F

rﬂ‘o Eh

[-m 4

i

YT > gk
o o ofy

fo

N

3
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ql Hb

H

2. A

7t AR
2 AEe] AMEE Wel(Morus alba)E2E FHATFZTAN 1] &ke] AMR-8HTY,

U, A¥SE AME 9 o2

y¥EEa= A% 1259 ¥ Sprague-Dawley7l 27 837 RuiElg (F) vl Alx
1) A(Biogenomics, Seoul Korea)ell4l 713t Argstach Adalo]l Azt A 1FATE
THuEAEE B F O1EE AFl wet S AHgEte] gukld B4 4ol
23 A8 702 pro] 4ute)d stainless steel cagedlM 47 Zob ARgEIEh AYUT
& normal control group (C), 1% cholesterol admnistered group (HC), 1% cholesterol
+ 5% mulberry leaf powder (HCB5M), 1% cholesterol + 10% mulberry leaf powder
(HCIOM) 222 Wrglth AbgAle) 2EE 20:2CE #ANALH, z9& AT F
0800-20:00)2 ZAsT & APelN A4d dETH APFo olxAS
AIN-93G (Harlan Teklad, Madison, USA)E 7|22 Table 213 2l R Aolg
282 of hinmo 2 &Gt T FULHSEFE fE 98te] 1 FAHLHET
DE 2ol 19 FHAHER 05% cholic acidE #7yeto} ZA BT dlolAdHZ
1296 ow# =Asgiod AFL 1FYel s 5ok HolAE (food
efficiency ratio; FER)S AH%713t sate] AFZEIEL T TS HHAT Aol F
Zo 2 pro] AHESIAT.

flo &

ATV (@)
Aol && (FER) = ------==="""""
Aol 4 A% (g)
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Table 21. Composition of experimental diets

(g/kg diet)

Ingredients cV HC? HC5M HC10M
Corn Starch 529.486  529.486 529.486 529.486
Casein 200.000 200.000  200.000 200,000
Sucrose 100.000 100.000 100.000 100.000
Soybean oil 70.000 70.000 70.000 70.000
Cellulose 50.000 50.000 50.000 50.000
Mineral mixture® 35.000 35.000 35.000 35.000
Vitamin mixture® 10.000 10.000 10.000 10.000
L—Cystine 3.000 3.000 3.000 3.000

Choline bitartrate 2.500 2.500 2.500 2.500

T-butylhydroquinone 0.014 0.014 0.014 0.014

Cholesterol - 10.000 10.000 10.000
Mulberry leaves powder = - 50.000 100.000
Total 1000 1010 1060 1110

1) C: Normal control group fed AIN-93 diet
2) All of HC groups were fed 1% cholesterol and 0.5% cholic acid diet
HC5M: 5% mulberry leaves powder was added in diet
HC10M: 10% mulberry leaves powder was added in diet
3) AIN-93 Mineral mixture (g/kg diet): Calcium carbonate 357 g, Monopotassium phosphate
196 g, Potassium citrate 70.78 g, Sodium chloride 74 g, Magnesium oxide 24 g, Ferric
citrate 6.06 g, Zinc carbonate 1.65 g, Manganous carbonate 0.63 g, Cupric carbonate 0.30
g, Potassium iodate 0.01 g, Ammonium paramolybdate 0.00785 g
4) AIN-93 Vitamin mixture (g/kg diet): Nicotinic acid 3.0 g, Ca pantothenate 1.6g. Pyridoxine
HCL 0.7g, Thiamin HCL 0.6 g, Riboflavin 0.6 g, Folic acid 0.2 g, D—Biotin 0.02 g, Vitamin
E 15.0 g, Vitamin A 0.8 g, Vitamin D3y 0.25 g, Vitamin K 0.075 g, Powdered sucrose
974.655 g

o Alge 3 9 A

ARE71Zb0] B AYRFTEES 1277 AN F ethyl ether® vH 3t A3 elA]
FAZIZ AEach A8 AL 3000 pmellA 3087 A4 EE F S Fasto
Y A7 Y7 Basioh 3 ARE B o2 AFH3e] AeAdsE A
31 ofFA 2 E718 AAslY FFE FHE £ -0CAA YFEY SIAch A¥FE
< A7) 39 ol metabolic cage®l HE 3 vlel¥ o] 4A|F EU¢ gHig 2

THARG, FAT BHELE FHE ZHT £ -0CoHN FFRY dto] BEAA] AL
3Tt
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g, 8% AAEN

8y 24 g 83 FAAW £84 kit (Sigma Co, USA)E AHg-sto] A
et 83 & 2UAHZ $FE Rudel F(Rubel et al ., 1973)¢ wro] o)A 3te] B
M8hsl o, HDL-cholesterol ¥% 3 LDL~cholestero) ¥%< Noma %(Noma et al .,
1978)¢] urglel] wet B stk

o}, AEHAAE
gaAeA £gA s DA AAFA FHBIR T (atherogenic index; AD, A
29824 (cardiac risk factor; CRF), HTR (high density lipoprotein cholesterol and

total cholesterol ratio), LHR (low density lipoprotein cholesterol ratio)s obesh #Z
q ol oste] AFZEFATHKIm et al ., 2004 ; Kang et al ., 2000).

Al = (Total cholesterol - HDL-cholesterol) / HDL-cholesterol
CRF = Total cholesterol / HDL-cholesterol
HTR = HDL-cholesterol / total cholesterol
LHR = LDL-cholesterol / HDL-cholesterol

wl. 8% creatinine, ¥7% aspartate transaminase (AST) % alanine
transaminase (ALT) 4 %7
4] eAAEE 2Hl7) Q5o oulAt MolEAql ASTS ALT 84< F2)l
o3t AL kit (Asan Co, Seoul, Korea)e ol&sto} =A3}gith A creatinine &
= kit (Asan Co, Seoul, Korea)& AHg-3to} 57 sich

AL 7HRE B FAA AA FE F3

7+ 28 ] goll AAAET 4 mLE ¥ol 2JTATIE dEE oM gAT F
Folch(Barltrop et al ., 1975122 A< 223519t} Sale S(Kim et al ., 2003)°] Y
e Heste] Z2RXE folE ALFEIS oA kel Wi 7tAz A2
% tritonx-100% olgreol §sAA €3 AAzAT FA% PHez e FUALHE
3 244 FEE s £9Y zy g e FAALE B FAS U
oz AAL Z&sto) FEE FAHHA.

o}, EAEA

2 A7 A¥AFHE AYTT BIH EZAAE AASRAT, ANOVAE AN F
a=0.05%°14 Duncan’s multiple range testel &)Aste] Z APT BTA Pl IR B
& AU
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3. @7EH

7}, HolAd# g, AFF

woliuto] HrhEl Aold 4% 1 AH3 APFES Aol AF, AFTFTHE D ol
82 Table 229 @t} o] d# AIZ. AFe e 2 bl FA4HQ ztol7t AR
on AFZFI1ST HolEEL 10% $ULELE H7H HCIOMT A 7HE WA L}E}kk
o} %9 10% TAM AFFET *‘011%01 fodor e AL %ol 52%9 4
44 §8FL 7= TAARAAE(Lee et al ., 200301014 thEe] Holdfart AAE
E3slo] wjdg FRAZ AoF AlEE,

Table 22. Food intake, body weight gain and food efficiency ratio

Body weight
gain FER

(g/4 weeks)
C 26.33%6.23"5% 95950+13.12"% 336.83+21.23"" §7.33+£8.56™ 2.56%0,22°

Food intake Initial body Final body

G
roups (g/day) weight (g) weight (g)

HC 31.59%5.34 266.33+18.54 346.17+24.41"  79.84*565" 2.53+0.31"
HC5M 35.90*4.12 277.17+16.89 320.66:20.71™  43.49+3.27" 1.21%0.11™
HC10M 35.27+3.98 268.00%15.32 300.43+17.23"  32.33%4.11" 0.92+0.09"

1) Mean*SD (n=7-8).
2) NS: not significant,

3) Values with different superscripts within the column are significantly different at @ =0.05
by Duncan's multiple range test.

U, 8% AdsE
woldgto] 2ol A XA v YTFE golry] A3l FHAY, T2

O
2H®l8, LDL-cholesterol @ HDL-cholesterolX| & &350 1 Z#AE= Table 233
Fdgey
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Table 23. Serum lipid profiles

(mg/dL)

Groups Total cholesterol Triglyceride = HDL-cholesterol LDL-cholesterol
C 4750+ 459" 48.16+12.02° 51.83+17.57" 6.83+ 2.31"
HC 153.50+ 7.50" 87.16+20.58" 2350+ 4.03" 27.16+15.74"
HC5M 86.33+32.18" 67.50%12.34" 23.33+ 250" 24.16% 7.22°
HCIOM 90.50+19.96" 68.8310.49" 49.33 9.20" 10.83+ 2.04"

1) Mean+SD (n=7-8).
9) Values with different superscripts within the column are significantly different at a=0.05 by
Duncan’'s multiple range test.

=
i
=
>
=
(ke
—m
£
e
=
Q
1o
o pge
o
o o

o,
oZ

dZ2T(C)2 £§:‘§l’ o

o
=)
k)

FEO "}d‘:} a2y HDL- cholesterol ’él“"h-J -r°ﬂ" HH:}],]
SuiAsE AUAAZE 2902 43A U HDLS TxZEF
7402 olEA 7T AFAEHAL Palste] FHZE
dee s= o2 LA UAcKTall et al ., 1990). & A¥EH %
Zoi7t Aojz EHAHES S5 ZE4 F iiﬂ"\iﬂi LDL-cholesterol,
w8 7tAAl7]31, HDL-cholesterol& % ""]71“ A7g A AAdAL sl
Ao Jeth
Russell S(Russell et al ., 1992) E3te] FA2HE AH371%
o] Aol s 7154 *6‘—'?‘-—1 131_;_5 12 Z59d4 9 954
ozx ¥z NANHE ANse Aoz FPHRed, £ @
g3 27 ggo] Y RE 2L 4R E F U

g

O Ao o [ 4

Coof HO X |o of & o ff
ox ML o2 M = X H

fol
X
2o pl

=

g wabel T3 O
Bz Wug A%
o

3
TN 2 HIENA

i
L et
o
X
e
Y

go] MY o] 477 AT ARFEY AQUAIA A ¥4 CRF, LHR,
Al AZe] mA ko] tld Ade Fig. 26~29% Zth CRF, LHR, Al 29 AS HC
Fo|A 7H8 EA JebgI, HTRS HCT°]l HCHM, HCeiomTel w8 Fskot
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CRP

7 ~
6 :
.5 |
4 . 1
'®CRP'
3 i 5
w 2 .
0.92
1 Ty}
0
c HC HC5M HC10M
Fig. 26. CRP.

Means with different superscripts are significantly different at a=0.05 by
Duncan’s multiple range test. CRP is cardiac risk factor.

HTR

“ 13_1.5_ :
_E.
HC

HC5M HC10M

Fig. 27. HTR.

Means with different superscripts are significantly different at @=0.05 by
Duncan's multiple range test, HTR is high density lipoprotein cholesterol and
total cholesterol ratio.
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LHR

1 4 e e e e ) e e e e

1.16

1.2

0.8
0.6
0.4 S
02 |03

WLHR:

C HC HC5M HC10M

Fig. 28. LHR.
Means with different superscripts are significantly different at @=0.05 by
Duncan's multiple range test. LHR is low density lipoprotein cholesterol
ratio.

Fig. 29. AL
Means with different superscripts are significantly different at a=0.05 by
Duncan's multiple range test. Al is atherogenic index.
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Sl A 8= 4 (A= AU HDL-cholesterolell tidh FAAWe] $5& dFEste e
2 AtelA] 30 olArel g uERd ul FuAskel oid AY AsEA AMESD AT
(WSS et al ., 1989). AUEABASF (CRPOE FHANRAF o] Adard@el

AAtella] 70 ol4rel FAE viepd W APAUIE
Q1A ElthYun et al . 1996). Fig. 26~28°1A 782 = HdBAA T 29 frAHE
HTR, LHRE A#ud, FAzZe)s vzg ¢ n d2dES do48 28 ¢
(HC, HC5M, HCIOM)OIM &3 o2 ¥ £X& vehlo] JEaAZEe] Ad4ol
w& A0 Jelwtth 1 aﬂ*tﬂ Fol d2THC)T YT S(HCEM, HCIOM) At
oM E Sl zjo]B REY| RYRDo] 10%FELE H7HE AYT(HCIOM)®]
5% A¥ET(HCSM)ETH T Eﬂr’“oli’iq z 8% A% srt g2 oAt B¢ 98
A HElg ®ye 1Es| AHH0E AFdAAG oY ¥ Xge] REHA dEE
& 5 AL Aoz Az

thd HBENEZRA AMEEISL o,

2+, 83 ASTSH ALT 84

AAEA 23 e*b\l gFoz uhF v%%r’}(Takeda et al .,

1964). AST % Aozl Hl sl ’}—-_I?J‘E(HCMW Fodoz EA vebgted, ¥
QRuo] 2oie AYWFTSMHCSM, HCIOME 2% B4zl vlsh A ebatA]
ok 10% FFHCIOM Y BS54+ Xé%r-ﬁ&& Fow Wi yehkth ALT Z4ds
AAYZZ(C)H AFFE(HC, HC5M, HCloM)Tel &7t et &, A7} 5
7hE| 3 Qe dAelA %%L%: HS wAYAE 9 2de] H7t- 5316}04 AF3=EE A
Foctd 21715 JACE E80 @ F UL RALE A

<

Table 24. Serum AST, ALT and creatinine

AST ALT Creatinine
Groups (TU/L) (IU/L) (mg/dL)
C 40.00£2,5202 37.16% 6.04%% 1.50+0.52"°
HC 62.16+3.67%° 48.33+12.70 1.02+0.22
HC5M 73.50+4.53 42.16¢ 6.99 1.040.36
HC10M 4750+2,89° 41.83+13.21 1.3040.32

1) MeanxSD (n=7-8).
2) Values with different superscripts within the column are significantly different at @ =0.05
by Duncan's multiple range test.
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(=3

3) NS: not significant,

o}, ¥4 creatinine &

Aol wAR S8e] HEZA creatinine clearance’t F8H L g% creatmme%h% At

AT e AN Frhee P BH9 8% creatinine®< 04-15 mg/dL
o|tHThe Association of Korean Clinical Pathology, 1994 ; Ortho Clinical Diagnostics,
oool), THeke] wolEolzt ATl o4 2USfCAE otot 1A dF creatinine
228 BAslo] A¥E ZiHE Table 249 ET AN 22 AYTE Aol 14
ol zpol7b ggled EE AAFES HYoEM 1 ZYAHE Foig A ¥LE
109%747) T Eojs]E AV 5ol ol4E ZUsA| A AoE BAAG ol B
o Aue u oo oAl ok AXERA A7 wFole] gk gRE] 2} FH
7} there] hHlele @aste] oA g-g doyled W wolojl= shzalo] ALl i
5lo] 9z 97 Yoz Algdch

uf, 7+ 2d FolA A FE 57
=ojg AYFS(HC, HCSM, HCloM) 8l zH) # A4, 34A% 9
o BAYgERCE B8 2 43%, 27%, 5% F7HRT. ol
o woiruel Ayl o8 fAHeR FAHALH, 1 AHE 5
gzHolirt & APA ;Aaole] o 2t ZrHE 59 F7t BEE T
QA BE Z7le) vlEl ged ol 8% LDL-cholesterol®l l“’°]"“ A%} ‘Qilff}
= 102 LDL-cholesterol] el 3‘101‘2‘1 7]’«] ZYAHE FT7F o
oz Aztgn) HET L AdaE 27N 7 A& i7“5}°’] i ZHT%
2 9zae 74ardA ol BEH7 AsA iiﬂ/‘ﬁﬂic’l o9& Aol AHE-(Kwon et
al, 2005)81A skl 2 AFE AsA T o = Adcs 2E84 aag
cholesterol 7§ -hydroxylase® 332 FAXN71= AP o] gtk e & AY 2
3 worut e 9€g ge Aog wdEch

=
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Table 25. Liver weight and lipids

Groups Weight Total lipid Total-cholesterol  Triglyceride
(g/100g BW) (mg/g wet wt)  (mg/g wet wt)  (mg/g wet wt)

C 5.89+0.09" 20.93% 4,52° 3.85%0.90° 5.49+0.63"
HC 6.68 £0.04™ 48.49%£11.50°  14.49+1.55" 9.96+3.38"
HC5M  6.40+0.07™ 40.30+ 8.12°  13.18%1.71° 6.62%1.64°
HC1OM  6.23%0.07™ 23.15+ 2.88 4.22+0.51* 6.30+1.74"

1) MeanzSD (n=7-8).
2) Values with different superscripts within the column are significantly different at 0=0.05 by

Duncan’s multiple range test.

4% A% F AN A o8 B¢ A BHY AYEEE BAT 2% 1 29
2HE FARHOY FAAT FAAY FEE FANZTO W Ha wUou,

¥
N
-

14
o

Z ZYAHEY ALE S92og A vewo gy #9E
(HCSM# HCIoM)S FA44, 44 94 Fd2HE sE 1 SUlH
(HO)oll vlsll #¥oZ sjdzo] Frlehe A4S BT ol 2ol Tl
AHES ozl vjdge] FotRy] WEOE zET, AR DYI o
o] FA4 FAHAY U ZYAHE Tt oM A& Cassidy9t Calvert(Cassidy et
al ., 1993 #lo] dfAe] FHAHE Aat7izdel st A4 ghgl npe} Zo] 2o
Aol $lo] A FFE Walste] 9oz wldE F7HNHY] "otk oY
B Ewoze A wjd F7T A BUEY Hrhrd 8%, 19 A =7 Y
L A7t w5 dEAHCZ wopxl ATl GA = RO LARTY AAA} AHE
: AR B AFeA] EdEde] o) BHoRS] FeAH ujdFo] FAA
o] AdFgR g B e RYRTo| HolF FHUAHELEW oYt EFY AFTFE
Welste] olg BEE WlAEAIZY] WiEozE AZEd

o o

1o 4 e

) n

=]

dr oo 2
B A an

Table 26. Fecal lipids

Total lipid Total—cholesterol Triglyceride

Groups
(mg/g wet wt) (mg/g wet wt) (mg/g wet wt)
C 69.48+20.85™ 9.89+ 0.23° 12.71£0.01™
HC 83.10x 6.02™ 12.97% 0.61° 13.36*+0.18™
HCH5M 83.66+18.54™ 24.57+11.85% 19.68£0.49™
HC10M 96.50*17.11™ 31.12+13.03% 19.71£0.49™

1) Mean®SD (n=7-8).
2) Values with different superscripts within the column are significantly different at 4 =0.05
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by Duncan's multiple range test.
NS: not significant.

A 74, wQEge] ¢ Fold 87 Add w¥F F/1AF
zol PAE 4P

1. ol&7d P&

oLy #7409 Ul Huid FUAE Fo2 W, £, IIEF 53 2 7
sarze el gz AZs A2 dFHL Qo AAFAME F349%0]
asslo] 1970 el HEA ] Fag vl GFaol s 2A stuxt e ATE
A8k (Alice et al ., 1989) ©159 dTFEALE B/} o oo ATt Ay
sul 3A BEEL AR WE HEY 5E 4o gk Agols AuE IR,
=5 a7ty S oo AWe FEA77] dEeldt ol Qe & HE wWe A
az7E AF7A R ART 22 7 F9 Hejstd wah Asied Wz, 9y
Yol 7rad o) g £87A A9, ¢, FFAZAL o1, &t 22 o8 7HA
22HAL o7tk (Bryce et al ., 1983 ; Choi et al ., 1983) z2% HFEF 540
Ao

In wg al
o

of U

2o AU AW FHse] wzA WA=y Sl 7e BAL Aol wE

A Tase] vaA waE] fEe] FAe) At a1 22AL AE44U Aol
ol AxEEe A Fete] AFTFFol B specific binding protein®] %
A

be

g = zigolut A%l £#HH7] Ath(Goyer et al ., 1977) ol#id M FT=

2 fo N

DU B P )

NG o)A sl@stnA st AT7F Thideld o] fox T e, g oF8t3]
2 gua 24 AW AR 59 o ARl A FFH hAatel A
9 Bxg wae @sAyE 2oz 2y HAT(Kim et al ., 1988 5 Kim et al .,
Cqg89) AT 529 ¢ U SNEEFE ¢3A(lee et al ., 2000), 32550 JI=F
£4 S)= &7 Hwan et al ., 1998), FXAT 2 A2 =g g o]&Ed dd FF
% o] B3(Jo et al ., 2000 ; Park et al ., 2001)%dA AR 2o hF EAgte T

= TS e FAEE P Bk ofiE F&o)e HFE PAste] Al
zas0 23E AL F Y&l BAlo] RO ole} olg} 7o) AuUe] FAH
7} 2L QAH FEPFOL HAE5VT dEE WA T oAthe B.3(Mahaffer et
al . 19815 vlFo] & o AN ES o8 Zaxo ZEHA g3l BN ATE T
e B 4 9ok FFAE shed gdee 4@ M G2(52%), 5044%F] F71%4,
%
=

o © B rlo

il

}absl A 7H(Schulz et al ., 1987 ; Mcgarry et a ., 1980)7F A= flavonoidAl 2] A4

T Q= 2os deiA U HLee et al ., 2003 ; Kondo et al ., 1957 Katai
et al ., 1942) B 22T Q7= FYuFFH(Kimura et al ., 1995 ; Khwa et al
., 1987, & A¥F(Dietschy et al ., 1970 ; Mahley et al ., 1974 ; Kim et al ,, 1998 ;
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AEEM: S

Kim et ol ., 1999) Sol AFslo] Yold, FE45Y Asane] i A7 o =8
Axolch webh W ot HzelN BULUE - szoz g
d, RIS e dEE, ae B¢ uP, 83 ¥4E BE B4sUn,

2. ME 9 Wy

b AYEE S % Yolxy

2 Ade] AMSE %Y (Morus alba L)ELS FH5FIzHeA TUst AHESUT
APEZZE NS 12578 ¥ Sprague-Dawleyl +2 83 320§ (F) vlol2Axy
A(Biogenomics, Seoul Korea)°lAl Tlsted Agsigich d@4lo]l Ala A 15UTL
TEMEAEE ASAN F olEE AFd uel GRS ARESe] gulaly FAklo]
3} AYZoZ Wro] quia]H stainless steel cageollA 4F b AHSEAUC

AE8FE 1) Normal control group :C, 2) 500 ppm Pb: Pb, 3) 500 ppm Pb+5%
mulberry leaf powder: PbSM, 4) 500 ppm Pb+10% mulberry leaf powder: PblOM T2
2 Uil BT Algho]l sk doldfa ¥E nEEte] $UET FoiTY
Atz el 5%9F 10%7F H=S 3k

gAY 272 oS3 gt EE 20+2 CE FARLH, 2HE 1247 F7)
(08:00-20:00) 2 ZH3IGTE AF&Al dojd = e 713 24 WAlsy] &) A%
AR Bag BE 7FE 04% EDTASY 02 AHste] AMgaigiod, AP710 <%
(2ol 9)H ALREE ad-lbitumSE FHTh AoliFHFH AT dFU 284 =
g8ttt

B AgolM ARE3E A¥AolE AIN-93G(Harlan Teklad, Madison, USA)E 7|F2%
Nz AFFEY 2ol FAL Al 629 Table 217 BEE At ¢ F5& §x3
7] A3 ARl 500 ppm ©(CH:OPb)2 H7FHSITH

Aol dHFL 1FYol 28Y FAsHom AFL 1FYel THA S8 Hola
B (food efficiency ratioo FER)S AMS71% ¢ AFF7HFeE 22 7|0He<t A3
Aolgo g Yol A&t

AFSE7H% (g
Ol E&(FER) = ----------------
Aol A% g)

4. AR F4 % Ad

AHg71Zr0] B AYPFEES 1203 YA F ethyl etherE PHHEM AgellA
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ZA712 AEsich AYe YA 3000 pmelAd 308 ddEE ¥ YW B
BA A7bA] W% BEsAnh AT ARe FFHor AHsel JHAIFE A
5ol E E718 AAs] FFE AT F -70 ColM PERB IAT HUFE
5| 45t7) 32 Aol metabolic cageel BFE ¥ mleld ol uAY B di¥lE &
2] #nsac A% $AS TS 38 F 270 ColM YFRY st BHA AE
BroAT,

plo

o Alze) AsEE B4

1) 8% creatinine, 8% aspartate transaminase (AST) 2 alanine transaminase (ALT)
84 &4
834 creatinine 55 kit (Asan Co, Seoul, Korea)s AH§-38Ho1 ZHeAch e &
AREE £x357) Yo} ofu)xAb AolEAQ ASTS ALT 842 aae] g% A
28 kit (Asan Co, Seoul, Korea)E ©l-43tol £33,

2) ¥ A7 (1, A F & FFEF

g7 2712 24z | ml, 1 g¥ 33 microwave digestion system(Ethos touch
control, Milestone Inc, Bergamo, Italy)2® Basted HaAL UE FH ICP
spectrometer(Atomscan advantage axial sequential plasma spectrometer, Thermo
Jarrell Ash Co, Franklin, MA, USA)E ©l83t9 & 822 3% 2Asch A@el A
29 RE 7|75 E 27149 L3¢ A A8 ARl AL F Zatag AED
7Aoo]= 0.4% EDTA S, FelAE 25+ AAdel] 4Nzt o1 g3t 23
zgzz g ol AR BRI &718 AAY thEel ARSI
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3) 371 (3P, AR 9 B 211 §F 23
2 AR BEE A1 g Hstol 93 W 2% AW PHoR 1Y gL
23890,

2. SAEA

B el A¥AnE A48Ty 2o EFAHAE A4S I, ANOVAE HAS ¥
a=0.055%°1A Duncan’s multiple range testoll &|7Asto] z+ A¥T FaFA 19 {4

& A3

3. ATd

7t AHold i, ANFFE
wolkdto] H7tE Ao)E 437 MG HUFEY HoldFAH, AFFTHF E 2]
82 Table 277 2t} Aold3 gy AFAFLE ZE T ol FAA ztol7k A
oo AFEF7IHL ALE 10% $UFDE H7IE PhloMTlA FelFoz2 A et
wokh ¥ 10% ToM AF:F7HEe] fFor W AL $io] TAHFAAF(Lee et
al ., 2003)°101A thEFe] HolMdfart g 2 TFE So| @FYSLE FAE] o
AE ZANY Ao Agdth AolEg&L AFUYZRTF(C)] HAHTFEPb, PbSM,
PbloM)el wld) Aoz FA vehded, 53] g fod FAA 7FF @A e
wed g 54 7hd AFe BAFE(Mcgill et al ., 1992)HE2E2 BZ€c)

Table 27. Food intake, body weight gain and food efficiencv ratio

. L . Body weight
Food intake Initial body Final body .
Groups . . gain FER
(g/day) weight (g) weight (g)
(/4 weeks)

C  26.33%6.23"™? 269.50+13.12"° 336.83+21.23*% §7.33+8.56* 2.56+0.22°
Pb 35.86*2.3¢  271,83%15.45 296.83£22.22° 25.00+4.65° 0.03+0.01°
PbSM  31.48*+4,12  266.50%16.89 320.66+20.71" 26.33%£3.27° 0.84%0.11°
PbI1OM  29.55+3.98  264.14+1532 300.43%17.23° 14.29%4.11° 0.48%0.09°

1) Mean®=SD (n=7-8).

2) NS: not significant.

3) Values with different superscripts within the column are significantly different at @ =0.05
by Duncan's multiple range test.
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., 83 AST, ALT 84l 8% creatinine &4
%!%%%01 e ZEE 37 ‘g’g——] 2k 7] =RAHE FZAQ ASTS ALT @4dell wlA+=

FArg wrdshs BARA % 23 t*l A 8302 b {E¥YT(Takeda et al
1964) AST 84& Azl Hlsl AHFEhelM FAHez w2 ‘45}%“4’ w
2 B0 Qa) 24 249E AES YAHoE HAHST de dudeel
A woipure Ao My} . zelste] AHI}EE AR HFFLE AT T 7T
AN AMst=e] £80) D F AL Aoz Azd,

Aol wlAd @] HEZA creatinine clearance’t £ 51, F creatlmne F & At

ST e AFARN 7ty A4 B F creatinine®< 04-15 mg/dL
o|th(The Assocyate Of Korean Clinical, 1994 ; Ortho Clinical Diagnostics, 2001) 2%
9 & Eojz} ARI)5o] o|AL xelsh=AE dolu A} F creatinine™ ¥ FE=
BMte] AR FAFE Table 287 2tk AAUZFO-°] vis] b2 4F IFEIA
creatinine®] A 2748 HA=dl(Conrad et al ., 1987) F3], PbTelM 7P =7
Uepgdth o= o] AlA75el oldg 2Yd AR Holxd, del FoE IE F
5% 10% wolgwo] YrtEe Aldls FAURTO- ) visidE EAAT PoTel ¥
g Sodom woldonn Wlo] YESe % A7 HNE o= Fx &FAR
ZA0% Rojzit}

Table 28. Serum AST, ALT and creatinine

Groups AST ALT Creatinine
(1U/L) (IU/L) (mg/dL)

C 40.00£2.52"? 37.16% 6.04"¥ 1.04+0.52°

Pb 62.66+5.30° 31.50£7.86 4.10£1.29°

Pb5M 46.50%£1.21% 41.00+4.85 1.86+0.71°

Pb10M 47.71+2.68%® 39.42£7.80 1.20£0.28°

1) Mean*SD (n=7-8).

9) Values with different superscripts within the column are significantly different at ¢=0.05
by Duncan's multiple range test.

3) NS: not significant.
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o 8%, A7 o B 5 d ¢ FA
Conard®} Barton(Conrad et al ., 1987)2 F oA ol EANGE Ao Foig A¥el
A zb zAo go) HHPo] Frps|Ydctn Rustgch ol chEel dE FAE B
e widel g? o2 & Aol A EE A(Kim et al ., 198722 &elA Uck
wolRulo] y ZEg 8o ¥y, aAn A% U #uFel Fr1ASE oA 9%
Al A Flg 30~339} Zth wol Folg 43 FE(Pb, Pb5SM, Polom)e &
Qo) Mut go] ZAE = s e &Aoo FFol AaHAUT
DA AR @ 2HBE  FoREo] FAzT s FHoR FA ek
o) 2ol TE(Ph5M, PbloM)SIA & FoIT(Pb)el wlsl Z3 o] ket
ol WoRU Eof FEo| Bdl = ¢ wjAdHgn FHsA] b AOZ AlRED
ol 2 o ujdee | 5o FEoAM FAdzF HlE foFoz g2 o] wid
=g 8] ®BD 10065 Z(PbloM)elA 7H3 o] uiAd = it

3

rulo

_HEserum Pb

C Ph Ph5M Ph10M

Fig. 30. Serum Pb Contents,

Means with different superscripts are significantly different at a
=0.05 by Duncan's multiple range test.
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| 4i | ®liver Pb |
Poo3 i '

2

1 d

0 -_—

C Pb Ph5M Pbh10OM

Fig. 31. Liver Pb Content.
Means with different superscripts are significantly different at a
=0.05 by Duncan's multiple range test.

LHR

1.4

0.8
0.6

0.4
02 |- 043

'WLHR !

Fig. 32. LHR.
Means with different superscripts are significantly different at @ =0.05 by
Duncan's multiple range test. LHR is low density lipoprotein cholesterol

ratio.
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Fig. 33. Fecal Pb Content.

Means with different superscripts are significantly different at a=0.05 by

Duncan’s multiple range test.

214 &% 57@
2 Folt FA4E 4o rheiol E d4aEM FFE @S e 2%
z3g Fito] 7o l%ﬂwl A 2E5E Fal HHMEIUE T!a Hidg2 e Wolzt
o ok SAez dHE #AY HA 42 EE FE o7 s g
de E5E HoE djdsgo] Y Aoz I3 USjA vﬂm z37d A=A |
(Conrad et al ., 1987 ; Terman et al ., 1975). wehA] & ATolAe EAdEDe] & F
9 83 2y F FI|AujdZol Dlxl‘ 43ke Auingtsdl 1 23 Fig 31,
Table 29~317F Zch |3 Aufells dadzgS st Ao der] s 271 Fol2
s 2y, AE T, ofdd 7+ o &g 4urgks W Fig 3149 &2l ¥
guRubswo) dEFo Fe zasigon 24 HE T ofddHEe | AAA
At o ®elEae 59 AFA 2T FEOE FJHEGT AFY B4 dE
g, HE T, oldFFEANAM fAHA Ao|7t el g R oM ZE FAF
Fol Azl vlsh R o2 oyt

27} kol ol dFEE ZE HE, T8, ofd Y ¥4 F w4
g TE(Pb, PbSM, PblOM)OIA 27t ool 8] vjAdFo] Ao zel
R ®olRde] oj&F oz o Yol wjdsHrh F FARTY 2ol
Ael dz2E FIET Mgy wjdA77]) 2oe A fed =
o WAL FAAN Aoz AZtdch webd o] Holdfa AA Aldde
4 ool »EE FASIo} Ft,

o

y !

=

>

off

= M
.

S

2

i

=0|_‘—l‘
Jo Hyr

i lz' Flo -m
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Table 29. The liver minerals

Groups (pclg?n) (pll-;%) (pcll)lrln) (p?)?n)
C 48.27£12.37° 233.42£30.37* 6.17+1.02" 29941 4.01"
Pb 39.47+ 1.32° 118.33£29.19" 4,11£2.02" 2046+ 2.02°
Pb5M 46.80t 657" 232.12+47 58" 5.25+0.67* 29.35+ 6.04"
Pbh10M 44.17+ 568" 121.36+60.83" 5.08+0.32"" 22.79+11.20™

1) MeantSD (n=7-8).
2) Values with different superscripts within the column are significantly different at a=0.05 by

Duncan’s multiple range test.

Table 30. The kidney minerals

Groups Ca Fe Cu Zn
(ppm) (ppm) (ppm) {ppm)
C 59.01£4.37 103.85¢14.51* 8.48+1.31° 22.15+2.06*
Pb 83.82+9.93" 4364+ 5.38° 6.03£0.99" 7.06+0.70°
PbsSM 75.72+4.52% 87.27£35.13 5.87+1.24° 17.37+6.99"
Pb10M 71.43£9.42%° 50.72+ 4.68° 5.45+0.78" 8.69+0.55°

1) Mean+SD(n=7-8).
2) Values with different superscripts within the column are significantly different at &=0.05 by

Duncan's multiple range test.

Table 31. The fecal minerals

Gronps (p%?n) (plgin) (p%‘?n) (p%rr‘n)
C 957 251 42,610 174.37+13.73" 116.09+37.83"° 84.76+18.63"
Pb 277.30%22.64 229.16%£12.95 138.06+ 2,19 112.29+17.84°
Pb5M 058 15+28.96  205.11+16.03  122.30%£25.32  86.67% 1.01°
Pb10M 314.98+20.87 209.62%+18.47 136.45+14.40  92.55% 8.72%

1) MeantSD (n=7-8).
9) Values with different superscripts within the column are significantly different
at @=0.05 by Duncan’s multiple range test.

3) NS: not significant.
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A g A BARL FATE HAT HD SN ¥
AA, 2g, 2E/A wE L F FEE] T3
3%

AAeze) B0z AF ANY WY ATsRE v APt FE] FTHERLH
nEe) Aol WE W JEEI gL §4edoR A HIWA AE, 1YY §

ANypA AEn 2 VAR Ao gTAL AL A F F2 vFS AX S
59l th(Nsok et al ., 2003 ; Nsok et al ., 2002). €5%% 1E%, TAL4H &2 ¥
8 8 ANE L YEHEoE s BAEE HRF 4Qe dFE HFH EFel A
Yol AR 9 e BEo| Aoz Afso] AU ofe] Rl FHo| Hu o
dat AL zHe] AR A2 FFHo| £HY| 4ot 1 AFH 1AEF, TAHA

Joll ZA=E Y

8%z AgaA 48 18 ol A=, W EE FIF0] AA
£ A AG F2AAA o, HERT 2L oy 7 F5 s
al . 2004). o2& e AU A HRs] FEIAYE Adcte YL
Zg, AoldF4A Fol ¥ A ATHPark et al ., 2005).

ojoystal BAME ALH7A FE 4922 Poller(Poller et al ., 1970 §&
A A g M7 Z7stn 2E 2e BU1A AT AAd 87Fedez ¢
3 g 2e 246 s AUt Al BE FE7) BeuAY ol fa HAF
o] ZAET g7l WEQ Roz Buw ok uwebd Hwy & FHEOE A ¢
M7t A FhsAle] e YuaeEvA 289 o 2 AEE AT AAY, T
o pztg T4 A Eol FAFojol & Wayo] YFHI it
A mekd w7k, TAGA AEL E&A AT oW JAFE AL Ue T

ZA7)s A]E02 Bol AHKim et al ., 1989). FHE LWAF

A REg gglst=t A 71oiste] $HWolf et al ., 1972). 2 F
Sguae goluliale] o] guwla o]gFo] worz olF /|43t
7] Q&) 3 3 oln|ipAte] ERF AEAANE TR AZ A AT FRY YA
o] 7bsstelet Bt upekd] o)t Fo] FojuiAteT B o} Zlet Y
2o ER3 Fheln e B$AKim et al ., 2002 ; Peller et al ., 1970 ; Michichiro
et al . 1988 ; Lee et al ., 1997 A/t A5E0E £ 4 ozt wddn,

Bolo= 500d%9 Z4FE TR, cystein(06 g/100 g DW)3 methionine(0.3-04
/100 g DW) 52 E&olv]eAKSci et al ., 1999 ; Kim et al ., 2003), 4°] Afa R

e
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sAbs)l wejulo] chek #450) AUTHKim et al ., 2002). 25 VARG A A hARS
Ag Ao ALE= Ao RA(Peller et al ., 1970), ©¥ A (Michichiro et al ., 1988),
&

-

py

ZHéi(Lee et al . 1977) 5 27 Aoriel A AviAbe] vl APl i@ ATZ WY
o] Stk o wole] ther ATFE Y FEEI PUYHE FEOIY AME U¥LE
w717 AT AHAL el dTFE(Kim et al ., 2001 ; Kim et al ., 1983 ; Kim et al

L 1909)2 AgsEo] Atk & $iel ¥Ag Hristel v, g, HoldRL Fol 7
89 NZoz zzsle] AAE Ao MU AHEWE B ATE e =& dA0
o oupely B Afelde nA, ALE AMRA A4 5 EFY @ A4ER BT
AAEEst B ulwke 2UoiM(Kim et al ., 2003 AR DA, Holdfa, 2
& 52 pasle] €3 AA5FE B30 vud @ 2 il =E2 Faa
AYPAFoA Fpurst wula o) i BETHo] FFE VALY W7HFF(Han et
al . 2005)8 4F7 AR F RAEY WAFRIL wnd Fdeid ¥F A, 7

& e/ g L daEel AE % FYsnA s

A7

Py

KR

&

7. Alg

B odFe] Ag® P HrpERe Az 1XdE d7Z=Han et a
2005)(Fig. 34)°l A AMA12F(Seosin Co Ltd, Seoul, Korea)ol A A =% R(HUE
3 995 A7IER)E WlF TS| 473 NEZ AESAT Fig 34l AL via 2
o] WolRTl B ML= Ho) bls) 29 LAY TR S @i ZERFol £

=2
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Fig. 34. 1. 2% Mulberry—leaf powder Tofu.
84.10 kcal(energy), 8.40g(protein), 0.20g(fiber),
3.50 g(fat) and 159.00 mg(Ca)/100g 0% MPT. 86.71
kcal(energy), 8.98g(protein), 0.53g(fiber), 1.59g(fat)
and 211.33 mg(Ca)/100 g 2% MPT.

T HAEE 4H A

Az

G 29

D APEA 4 A7eh g

B AdTE 39 T HLBY AZuST2 o Fejste 100092 TdAA
et & AP dFE # olsstn TR vt FEAA 308 HWHKim et al |,
2001)(Table 32)2.2 3te] 2005 11¢€ 0UREH 128 18U7HA 4F T FAEY A7}
R A5 A .32 AY, AYERA 5 AAEKFg. 35). TRET HHFRY A
HFL 7 S(Kim et al ., 20000& FLZ st 87 F¢ Algel 72 glo] 4HE +
Qe U100 g/day)& 371 AAt F Qe 7Yl zeHA] 2 dEE F45 A A
fr2o] AHF}ES U
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Table 32. Anthropometry measurements of the subjects

Variables Pre—treatment Post=treatment P—\;’a]ue
(4 weeks)
Age (yrs) 43.05+3.22" - -
Height (cm) 159.60£5.29 - =
Weight (kg) 70.26+9.66 64.78%8.11 NS
BMI (kg/m*)” 27.45+1.93 25.30%2.31 NS
Body fat(%) 34.27%£3.24 31.05%£3.21 NS
WHR" 0.87*0.04 0.85%£0.05 NS
1) Mean=* Standard Deviation.
2) Significance as determined by student t—test.
NS: not significant, * p<0.05
3) Body Mass Index.
4) Waist Hip Ratio.
Variables Days
1121314 |5 |6 [7 {8 |9 (1011112131141 151617 1§19 20 21{ 22 -2425262’7254'8
Anthropometric meastrements’  |* *
MPTconsumptionZ) P P P P e PR A DI ER EA R EN R E N A A A i Al o Al G e
Blood sampling” . : .

Fig. 35. Experimental Design
1) Height, Weigh, BMI, Body fat, and WHR were analyzed by Inbody 3.0
before and after MPT administration for 4 weeks.
9) MPT(Fig 1.) were administered for 4 weeks to middle~aged obese women.
3) Blood sampling were done 3 times for biochemical assessments.

2) AE Y

ANRAAZ AFL 3 F Inbody 30(Bio-electrical Impedance Fatness Analyzer,
Biospace Co, Korea)& ©| 83l A @A+ (Body Mass Index, BMI), AA-&, AL
Z 9 AALE & ZFHAT

3) Ho14A U FEaAA A
HoluAZAE $UE 2AHAY ATael YUY WPE B2 olFeR 2 A
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Tlesd e

AL ol&ste) 32U FU 14S EFY 3ULY Y¥R AHIHNE 2
th A3 kg FatA mobstr] Adte] JERZDE HAE F oF o] g3l 54
< ZAs) 19 dea HHF £4E 20009 FFYLS A AYE JIFB7
Z1%(Can-Pro 2.0, Computer Aided Nutritional analysis program for professionals)
ol g-&to Ar&3IAUTE

3

mo K off 32

g s 24}

DAY YR 2e

Bolo] S92 ol 12412 FAA ¥ FUY 10 mLe AYSGT A Qe
AeelAl 1A BAT F 4T, 1500 pmelA 1587 AREste]l L Ak 93
& ¥4 AZEA 0TM WERE st

2) ¥ & ould, gy d ¥g 54

¥4 & 98 ¥ (Tiets et al ., 1995)2 8 F @9 A& kit(Bayer Co Ltd,
Germany)E AH&-3le] ADVIA 1650(Bayer Co Ltd, Germany)Z 540 nmelX F3EE
Z38159ck 83 487 T (Tiets et al ., 19952 ¥ 59 4L kit(Bayer Co
Ltd, Germany)E AH8-3to] ADVIA 1650(Bayer Co Ltd, Germany)E 596 nmelA &%
5 A H(Tiets et al ., 1995)S F 544 kit(Bayer Co Ltd, Germany)
€ AH8-3te] ADVIA 1650(Bayer CO Ltd, Germany)E 340 nmelA FFEE FA3IA
.
3) % A4 AU lipase activity &%

¥4 Triglyceride, Total cholesterol, HDL-cholesterol @ LDL~cholesterol(Tiets et al
. 1995)2 AsHErAHEE47](Selectra 1, Vital scientific NV Holland)& AH&-8Hich 1
2]2 8 lipase activity(Tiets et al ., 1995)= ¥A lipase activity 3% kit(Randox
Co Ltd, USA)E AH&-3to] ADVIA 1650(Bayer Co Ltd, UAS)Z &7 3131,

4) AE8A AR

YRR A A BES WX FQ F WA 3} A4 (atherogenic index: Al), A%
AP A% (cardiac risk factor: CRF), HTR(high density lipoprotein cholesterol and total
cholesterol ratio), LHR(low density lipoprotein cholesterol ratio)< °¢Fef¢} 72 F2ld
oate] 4FE S THKim et al ., 2004 ; Kang et al ., 2000),
Al = (Total cholesterol - HDL-cholesterol) / HDL-cholesterol
LHR = LDL-cholesterol / HDL-cholesterol
HTR = HDL-cholesterol / total cholesterol
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CRF = Total cholesterol / HDL-cholesterol

5) &% Ca, Ca/p ratio 3 Pb %

83 | mLe 28] microwave digestion system(BEthos touc control, Milestone,
Bergamo, ltaly) 22 H8lste] #el& e F ICP spectrometer(Atomscan advantage
axial sequential plasma spectrometer, Thermo Jarrell Ash Co, Franklin, MA,
USA)Choi et al ., 2004)E ol&ate] oigRrld 4 FRERES AR o A
Ao AMLE RE 7| TS 27149 9¥S WA fsA 73] ME F EehiH
AZel ALoli= 04% EDTA S, #AAEQ A4E AAdde] UL o1 P
t7} 23F 2842 39 oA MHsigien, Azl |71 AAS F AL

g AzEY 9 FAAY

239 25 B SAS(Statistical Analysis System, ver 8.01) packageS °©]£-3to}
AF+FEWAE Faigch ALY HFE A A AH 27 T AH 47 F2 U
Fo] p<0.05 FF°I4 ANOVA 3 Duncan's multiple range test® A4 AAFE AF
soict @ A3 A3 A7 4F FolT Y ABT Student's ttest= Ze R il

3. d7E%

7t A4E s

2 ATgAIRY AAAZ A Table 329 2T BT BFE 4054, BF AFE
15960 cmd ZdoldE qAo R BYRD WITRE 4T AAANR BFH AT, AA
2 A% AR D e FFolEd HEWHR fIHU Aol AU

¢

1}, Hol gz U JFaAMA ZAF

2 a7 g QUaAAE ¥ 3291 9J o} # 7| Z(The korean nutrition society ,
o005)° Thet A3 Wl&E Table 333 2tk HT FFHAYS wolRul HyH5H A4
A3} T 77t 170880 keal, 1739.17 keal2 AH A gz gka s z1Ee] <F 90%, 4
5 i o} e WRT HUIER AH AT F7b KASRT Z AFAFHF AT
wegls wuld AW e AH A% F 247t 651 12 1 2658 64 ¢ 14 1 AR
A3 Aol whugel MFHulgo] ¥ Bo|AAL, A o= ARAF FEOE AT
got WY wRAAHARE A4 Ae JEHHANES N7%gem A3 = 131%T
2o wadou §ozHql zol= AAUTh B A @nd A A3 F4164 g
7} A3 A@1.39 g)ol vlg FH2E Z7Hp<005) =5tk FE HoldfradAES
1325 gollM 43 F= 1373 go& FAME zzolqt) B F ZEY N84 delF
e AH AT T 247 §oFHoR F7Hp<0.05, p<0.05) ot e MFHFd= F

X
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97l ajol7h gt

Helsu Wo R WAAERe] 4 ola) ABA WRAMO0E), ¥ TH(P<005),
NBA wuAE<0s) ATl Fedoz FvlERE, ok 484 vl 484
Hegae) Era $ART AR 4H WEos 4z

Table 33. Mean daily energy and nutrient intakes of the subjects

% of DRIs™

) Post—tireatment — p—
Variables Pre—treatment Pre— Post—

(4 weeks) value

treatment treatment

Energy (kcal) 1708.80+185.81" 1739.17% 77.18¥% 89.93(EER)¥ 91.53(EER) NS
Total protein(g) 52.71% 8.93 62.09% 3.71 117.13(RD™ 137.98(RI) NS
Plant protein(g) 31.39% 3.81 41.64% 1.69 *
Animal protein(g) 21.31% 5.47 20.45% 2.03 NS
Carbohydrate(g) 271.06x 1297 279.86% 12.21 NS
Fiber(g) 13.25+% 0.92 13.73x 2.92 NS
Total Calcium(mg) 650.58+ 14.38 832.78£104.47 92.94 (RD 118.96 (RD *
Plant Calcium(mg) 304.39+ 7.83 450.57% 7499 *
Animal Calcium(mg) 346.18% 756 382.20% 29.99 NS
Phosporus (mg) 1053.44% 11.39 933.42% 51.21 NS

1) Mean=*Standard Deviation.

2) Significance as determined by student t—test.
NS: not significant, * p<0.05

3) DRI: Dietary Reference Intakes for Korean.
EER: Estimated Energy Requirements.
RI: Recommended Intake.

9 8% & wdd, ovY 2 YIeE U
wolpu YRR 4 A, 25 ¥ 47 £ ¥4 $ 9wy, 9Ru 9 99 SEe
Table 342 20h 84 & w9 9¥Q ¥ Y3 F2S HA Y, A 07 ¥, 4A 4
% 3 26l £ 2ol AT,
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Table 34. Serum levels of total protein, albumin and glucose of the subjects

. Post
Groups Post—treatment p— Normal
) Pre—treatment —treatment 1)
Variable (4 weeks) value range
(2 weeks)

Total protein

(g/dL) 7.36% 0.23" 7.51% 0.61 7.69% 0.43%% NS  6.5-83
2;’5‘8”‘ 4.61% 0.16 4.62% 0.33 4.74% 037" NS  35-5.3
?rln“;/%ie) 90.78+12.61 84681400  80.25%21.31" NS  70-110

1) MeanzStandard Deviation.
9) Values with different superscripts within the column are significantly different at 2=005 by
Duncan‘s multiple range test.
NS: not significant
3) Normal range by SMSI(Seoul Medical Science Institute).

g, 8% AALE 95

Saluats AA AT 29 459 407 Agge] MTdse] FEAH 4F% A
we Azek 271 Ao|Maad AT Fa 59 stz Qs uT BAAFo] Folvh
gon] TuAGE wE A2AM So] AR AR o|FEE F/HHIL ATHHa
et al ., 2005). 83 ZU2HE F& A EFS FE QA2 A Aol f-A(Peller
et al .. 1970), ¥ A (Michichiro et al ., 1988), *I"¥H(Kim et al ., 2001), 5 oeks A
olalzlz} 2R ot} Aojdgat e BiE FUHA AT GEAE AL
24 8% & ZY2HE FEE ZaN7E AW QAHEDT Athlee et al ., 1977
9 do| BHE AguolA WAt vl (soaps)E A=, o] ZEUIFE 84
oz gHomd Ty WAL Z7AFIZE nAWclE ol Zad F4E Ast
o A oA YEvHGacs et al ., 1977) o1& ol Zgol AEFol A
5 WAtz zrgstel ¥y TS wrol 982 vE AoE A4dn.

wo ol M= (pRh g AE) 4H A% Fo Y AAFE M= Table
350) AAE whel BTl WYRT FER A w2t € Z 4 X ¥H(p<0.05) %
LDL-cholesterol(p<00B)5% & #ddez  Zad W= F  FHIAEH
HDL-cholesterol &&= $8lAo] pol7} VehdAl gttt AddA AR A=
Al LHR, HTR ¥ CRF(Table 35) 7 & Al(p<0.05), LHR(p<0.05)< wolkur MM+
B 43 A us) 48 T 4976 FAE 2Ro, HTRY CRFE #9434 Aol 7t
gglch 18T lipase BAE AH A Fol FAFA 2tol7} AT
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Table 35. Serum lipid parameters, Al, HTR, LHR and CRF of the subjects

Post— Post— _ .
Variables Groups Pre—treatment treatment treatment vglue Ir\laonrg;})l
€ (2 weeks) (4 weeks)

’(Fr?lg}ldf;“"esmo' 205.70*35.89" 191.52+33.72 183.56+27.80% NS <200
'g;;ig}gﬁ)eride 194.85£60.31° 112.37£54.71" 107.22%59.01"  » <150
?n?é/gﬁ?"lesmml 51.47% 830  52.00% 6.92 55.26% 9.60° NS  42-74
I(YEE/EE})‘OIeSterOI 124.60+27.48" 121.00£2558" 112.22%* 960" = <130
Lipase activity (U/L)  30.44% 6.65 32.25% 6.61 35.16% 695" NS <60
Al 3.00% 0.02° 268+ 0.01™ 2.32+ 0.01" . <3.0
LHR? 3.37% 0.03*  2.24% 002" 2.16% 0.04" . -
HTR® 0.25% 0.03 0.27% 0.01 0.30% 0.05™ NS -
CRF” 4.00% 0.04 3.68% 0.02 3.39% 0.07% NS <70

1) Mean=Standard Deviation.

2) Values with different superscripts within the column are significantly different at ¢ =0.05

by Duncan's multiple range test.
NS: not significant

3) Normal range by SMSI(Seoul Medical Science Institute).

4) Al Atherogenic index=(total cholesterol —HDL—cholesterol)/HDL~-cholesterol.
and high density

5) LHR: Low density lipoprotein
LDL~cholesterol/HDL—cholesterol.

cholesterol

lipoprotein

ratio=

6) HTR: High density lipoprotein cholesterol and total cholesterol ratio=HDL-cholesterol/total

cholesterol.

7) CRF: Cardiac risk factor = Total cholesterol / HDL-cholesterol.

ol 83 Za, Ze/d vle U o FERG

wAR T YrHER AF H 3o €3 2 BER vE, ¢ FES

Table 36° A

g el P} B d7dy) RREY HAEY A d@E A% 65058 me)H F
(2% A3 83278 mg)d B3 ZEH ¢ £EL FAHEYd 3eH, §Y4ET )
TR AHl W F3Q xole vehdA gsttt, st wet FE&ed 9T 87
29e g7 A3lHo] g JI=F, £ TH 2 FE5Y e AGg AEEAE
g5 "1 a2 71U E G2 AdAd dal £¥EHY A1, g eddezE A
ga7eo] o3 #HJAEY E8, A IF, 34F ol UAtHPark et al ., 2005). YA
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7} ohere) ol & AY, niFolgte B F o MalA 9, Aulel A xd
1% A, ARA &4 271 st Pepsty W 5o F5 F4 & vehdo
(Gacs et al ., 1977). &3 2& &3] 2345 AAS) g8 olel 7kA 2o] Azgte]
Az Al td dF7F o)fexn Ytk 1 Jted ZEL @Y FFo 9FE Fo
2rAz g3 AAEA FL@Ae oy £ Age] BER FL FF F99
junction® WEAA @ F58 Az RustRod, Zed @9 WdFE 57t
AN R AHGacs et al ., 1977). & @743 €% 2 dEEel oA &
ol@qQl apol7h vEhA §1 FolAAY Welxle AU BA AL SHT & 2
e 3 Eojste FEAYUFNE ga A JAEE B AEe U APRE TE
1217] WlEoz Azt

Table 36. Serum Ca, Ca/P ratio and Pb levels of the subjects

_ Post— Post—

Variables e trepart?nent (téesvtgéi%t) (tiesvtgigt) p-value Ir\]aorfgrg%}
%;‘gc/‘gg‘) 9.43+0.38”  9.49%0.61  9.84%0.70™? NS  8.2-10.8
Ca/P ratio 2.51+0.59 2.58+0.19 2.62+0.21% NS -
Lead (ug/dL) 7.52%0.29 7.22%0.30 6.61%0.25" NS <20

1) Mean=*Standard Deviation.
2) Values with different superscripts within the column are significantly different at d=0.05
by Duncan's multiple range test.
NS: not significant
3) Normal range by SMSI(Seoul Medical Science Institute).
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Ao A wUEI FATE AAT 3 ARAe] AF
S BQ WA 4lY £2 IUE Y 2
AAE D8R AR Bl I

22 Sa|ute} 204 olA Al Aele] A8 ¢ 617% FEY EE FEIN, £
ANZ @ w3 golAn o] Furuge] 2A7t 2= UTHNsok et al ., 1999).
£5] 90-294 At EALE 678%% THE AF ool sl MF ¥ Ao K
T 51 9O K Ministry of Health and Welfare, 2002), $422 A% A% Fole 2
A 717+ A3 To] Yeh}y] wZo] o] AFcY A& dA A7l AR dR=
£ 7 Ut

o] Ao A Salld FT2 o4 ATF(Mcgill et al ., 1998 ; Mjos et al .,
1998 ; Torabi et al ., 1993)5 53} 231 € vigl o] AR AEY PSS wolX
4z 22 2 uwgo] oL 4y & vk 53] duiAr|dE UzHF dS X
5 400091%9] EA sstgAo] il otk Ao A #FeF A2 W
3} e ZFLo] AUE 4A F5EHA H9, IANESF TUASF, d¥UA AE, »
gt 29 guto] 2 51 ArlFoz A U £HEHA YAcHIA A, FHA
AA o, H&N, B AER e o 7HR] T4 YoUTHCho et al ., 2004). TE
AZo)e Hdo] Z4T HlEN DUALIE Bejste] FHAGNE AFE v A&
o] Rns 1 9thKwak et al ., 2000 ; Kim et al ., 2003). Bule] UI&dE W&
ol AZAA FES Fo| ol g LT dAANTE A2ERA BuE AL,
AW 2 deoxypyridinoline (DPD)Y) wlAdZE Z7HAlA Z4 vlgtdl DY thAtel] FQ
3 9 Xz FHTEY A¥ESE /ML FE Ugel RIHNUHKIm et al |,
2003).

olgA Foz s o F A AFA} o)A, A EE A, LR A T vt
AR AP Asshs dRirzE dwd 24 AoldfAd Sol F LA Ut
(Park et al ., 2005). 53] 2ol ZgE AstuolA AHda} vl (soaps)E Tt
), o] e BEA02AM qWoz Agujde FUAIIER ARl 4
ol4 A& E4E AsAINTHE AL & 48A AevhGacs et al ., 1997) °l= 40
A o] AwEFe] stz 2gate] 83 FoAHE TR FFE vFE A
07 AZtPth IEE FAX A 1oy 1ZE, DAo)diA AFY FEOl T
Fold), olelg 2AE Bulel EAIIE AFL Eax gt

TR o ARE WA gy BES asisisd A 7)oidte] & HELR e

—_—

N



T Exsiel oleldt AL UFEAIE 4FOR BHol ATHKim et al ., 1989 ; Wolf et
al . 1972). Zelu $3-0) 98Q dFuuae Fygoiniite] Aol WA o] §-Fol
kS ‘-’-”—" ol A&y S8l Folu| Al #ek ofye} F71A, Aol R4, FAbs v
El9l So] ERe Wol(Kim et al ., 2002 ; Peller et al ., 1970 ; Michichiro et al ., 1983
; Lee et al ., 1997)& 7% AZ *] H7tste] §5-4 °“‘°k'—.% ANE "zt ek

Aeue Edo7 U XA oje s xefEE AEEA A, FI1ADA} o)
Aoz opzlEE FUE At 5 SdAL ol ':°] Agg ol F glgo] AA=ED QU
ou} olgldt AuitiAb o)E AFA7IZA ofd AEL Hel. FFFLEN 1
&35 F9stna & dFe A9 e Aol °l°ﬂ 2 Ao AdgdTFeA A
WA A o 2713 Jorate] A ETst on] FEE ¥ (Kim et al ., 2001 ; Kim et al
. 1988 ; Kim et al ., 1998 ; Kim et al ., 1999) ¥71% $5%-& %—‘?‘;%3 3d o4, 3
2 Fdgk 13709 ojAel &4 b getAle thAKSung et al ., 2005) 22 473 AF
NA S9E E2 Asis oaAE, 8% U @3 7713 g AAFEed A
Adge gstnat i

2. Mg 4 WH

7b AlB

E o] AMg® worg AyERe AR 1AEE A7FZIHan et al
2005)(Fig. 34)°l A 4414 F(Seosin Co Ltd, Seoul, Korea)ollA #|Z3 A(EAE
9 90 A7 SR wjE Fste] 4% AR AHEsITh Al 8 A Flg. 340149 &
o] wolBul HyIERE FHIER s @A 2gdFel ¥

o owE TR A 4¥dA 2 AR 47

B a2 ARxd g At £ 2000099 @A A ke HEAE
%—sﬂ a7 13709 ol FAF m FAE AFRA 3d ol ¥ thd(Sung et al .,
o05) 7ked 2 Ade dTFE 2 olsistn F% 30%(Table 37) AE3te] 2005
11% 0URE 129 18U7IA| 4% T RART AIERE AH A F2 A, Ax, A
NE 9 Ut 24 52 AAsgrkAl 8 &, Fig. 35). BYEYL A7 AAZS
2 S(Kim et al ., 2000)8) ATE FZ o] 8T T AlFe] Rl Qo] AHT
Q= K100 g/day)e A7l AAL F QskE 7Uel Afzo] ¥4 A AHFES 5
Ak,
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Table 37. Anthropometric parameters of the subjects (n=30)

Post- Post-

Vebes et UG frement e
Age(yrs) 22.38+ 355" - - -
Height{cm) 173.46t 6.31 - - -
Smoking hisiery 3541 223 - - -
Number of cigarettes/day  15.12¢ 0.11 - - -
Weight(kg) 7956+13.07 79551367 77.23t11.54™" NS
BMI(kg/m')" 26.40+ 357 2627+ 368 2590t 358" NS
Body fat(%) 2392+ 442 2390t 599 2373+ 408" NS
LBM(kg)” 5857+ 649  60.22+ 7.93 6050+ 809 NS
WHR(%)" 087t 004 087+ 005 087t 003" NS

1) Mean*Standard Deviation.
2) Values with different superscripts within the column are significantly different at 3 =0.05
by Duncan's multiple range test.
NS: not significant
3) Packyear=Smoking years on the basis of 1 pack of cigarettes per day.
4) Body Mass Index.
5) Lean Body Mass.
6) Waist Hip Ratio.

Y &5 %E’—JE 73

ANAAZ AAE =A% £ Inbody 3.0(Bio-electrical Impedance Fatness Analyzer,
Biospace Co, Korea) ©]83to] AZA#X|4(Body Mass Index, BMI), HX|"E&, A A
29 AAYE Sg =353

f;_"‘?é_-% 245 e o Az oy AUEs g1 AAY BE FAE S
AE 4 Q= o|F YR YA FUE £747|(dual energy X-ray absorption: DEXA)
7} 7]'72} o] AMLE T QoY FUE 3 FHs ol W] BAste 2F
2 Agt ZolthOoms et al ., 1993). WA & ATlA didate EdEs 01-5-01]‘:]7‘]
Ak FUE 547 (Osteovxew DEXA Scanner, Medilink, France)E ©]&3lo &
&2 29 (ultradis)® A (dista)2] TUEE S8 F BAgkS AHESAT
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Wwole Nosl Il CHOL HITI D)2 AIZE Jjet 2 )™ ) 7Y / =8

gt o] xA

Ao|d# 2t FHE ALY AR dud BHE EUE olFojHow 2417
A S ol&ate] FF 2Uz 2 19E XEeted 3Uzke] F¥x 1A el g ZAKSH
grh Azg kg AEsA stetsty] Aol AFRES WAG F o1F ol g3to] F4
go =5t 19 GPL AHF B TGN AL s b
(Can-Pro 20, Computer Aided Nutritional analysis program for professionals)& ©]
88}o] AHESIAT,

shoge 9w 4se 24

SR EEPEEE

2alg S92 Qo 122 FANU F AuY 10 mLe AYHAS. AHT GAL
geolA 17 BAE F 4T, 1500 pmel A 1583 A sel 8HE 2u YA
& w4 A7 —0Celd WERE S

A8US) YAl EDTAZ A& Ax7lol $Astel -0ce] B nastel 4
o AH8IAC,

2) TUAIAE FA

834 alkaline phosphatase 8“d(Tiets et al ., 1995)2 &34 Ak AMP((Bayer Co
Ltd, Germany)Z AFE8l] ADVIA 1650(Bayer Co Ltd, Germany)2 & 410 nmlA &
gr2 2339tk 83  osteocalcin(Tiets et al . 1995)2 A7A  FHshEFd
Electrochemiluninescene(ECLA)&  ©]-8-3H] 2R3t =F DPD(deoxypyridinoline)
vl A 2¥(Tiets et al ., 1995)< competitive immunoassay*3H 22 Pyriliks-D kit(Meter
Biosystems, USA)E A8t B48 £ 2% F AdotHyd FR 2 BAFA,

3) €3 £ gua gl 2 7

g3 % Wl $K(Tiets et al ., 1995)& 5748 kit(Bayer Co Ltd, Germany)g At
28] ADVIA 1650(Bayer Co Ltd, Germany)22E 540 nmelAl FAEE FAEAU
83 otxul 3K (Tiets et al ., 19952 5744 kit(Bayer Co Ltd, Germany)& AH&-3+d
ADVIA 1650(Bayer Co Ltd, Germany)2E 536 nmeld HF3=F =Rt 29
(Tiets et al ., 19952 744 kit(Bayer Co Ltd, Germany)2 AHE-3ted ADVIA
1650(Bayer Co Ltd, Germany)= 340 mold FFEE S5
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TS5

4) 83 24 U lipase activity 3

¥y FAAY % FelAe|E, HDL-cholesterol ¥ LDL-cholesterol(Tiets et al .,
1995)2 A8} 8HAFF #4) 7] (Selectra 11, Vital scientific NV Holland)& AH&-3Fich 18]
T 8% lipase activity(Tiets et al ., 199%)E %744 kit(Randox Co Ltd, USA)E AHE
dtol ADVIA 1650(Bayer Co Ltd, USA)B.E 43,

5 H¥BAAR AHE

ARG A A} BEF Ak 55X F(atherogenic index: AD, 2%
2}& 2 (cardiac risk factor: CRF), HTR(high density lipoprotein cholesterol and total
cholesterol ratio), LHR(low density lipoprotein cholesterol ratio)2 oteigt 2L T4
oJ&to] AbE A THKim et al ., 2004).

Al = (Total cholesterol - HDL-cholesterol) / HDL-cholesterol

LHR = LDL-cholesterol / HDL-cholesterol

HTR = HDL-cholesterol / total cholesterol

CRF = Total cholesterol / HDL-cholesterol

6) &% Ca, Ca/p ratio, Mg % Pb &%

YA 1 mLE 33l microwave digestion system(Ethos touc control, Milestone,
Bergamo, Italy)2.2 &3l3te] AL W& ¥ ICP spectrometer(Atomscan advantage
axial sequential plasma spectrometer, Thermo Jarrell Ash Co, Franklin, MA,
USA)(Choi et al ., 2000)E ©l&43te] o 7714 9 $I458FS AFEY ok 4
ol A" EE 7]‘7"%% 7149 28& ”‘?‘16}71 YA 7Rl AE F FEYAH
A B¥olE 04% EDTA €90, feAEA 24 Aadddo] 4L o 93t
thol 22t FHFE 3 ol Al on Az &718 AAG F AL

Bh, B A4

F3P EE 8= SAS(Statistical Analysis System, ver 801) packageE ©]-83t
BE+EFHAE Tk FIEY JFE HAH A, AF 2FF, AH 4FFE uF
o] p<0.05 FF1A4 ANOVA ¥ Duncan’s multiple range test® 4 & 53l
Aok & AFH AR 45 FA 237 EAHE FHY A& student’s t-testE FAEE HF
s},
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3. ATHEY

7 A& W3

BoQipoiarzte] AlAMAS AR Table 329 Zth Hd ¥ 22384, B AR
17346 cQ) @At disto 2 B &4 354, W FAF 1512 JHEA 30EES o
AHSung et al ., 2005) 02 RYEL i} FEE 4T AHAANY S AF, AAZFAF
(BMI: Body Mass Index), #AY % sl2lel dgolEel vl&(WHR) T2 54& A
o] Ml zo] 7k ATt

TUE 3 ZuAAE W

=1 L A AY F%(bone mass)S EAF ROz EHEE di¥stn
A9 WA YA Aol A7) WEel FALEHY FuFFE Addted Aol 7
myo] AFE-ETHChoi et al ., 2005). 22T Cummings & (Cumming et al ., 1995)° £J3}
d AZ23} AAFASE AAe] §FL Fol we YEE Foln FTHYYPE HETD

nd

z Mk
ir
A
130
(3
b)
e

&

E Ayt &8 ZYU5E Table 38004 B vl Zo] $lE T H7HFH AF
AT} T 25 @Y 02X &8 FUL(AHE A 049 g/em? AH F 051 glemd)E E
T A 9)(0385-0520 g/em?) FEOIUTE 1T AL HER AHFH A F9
2 29 (ultradis)E 22t 0.43+0.06 g/em’ (A3 A), 0.46:006 g/em’(AFH $E
o2l zpol7t ier di(dista)el A= H3IE AU
¥ oA oA AEtet A EE 9 AH 224 (osteocalcin), &S] DPDHIAEH H
8% alkaline phosphatase 84 2 Z43th 22H 22 (osteocalcin)E EH3F
g 2TOEEFS dosle @AM e ¥ AT (Duda et al |, 1983)F &
# whd TR EXEAo|tt 9AASTALE F(bone)H ot (dentin)ell FoldE
AINE 49708 otmjxAto® FAD whllARA ZEFT A3 v-carboxy glutamic
acid(GLAYE &3t 3171 "ol bone GLA protein(BGP)ZtILE #THCharles et al .,
1985)

3
o [a
™ _|B}
b

t

A8l mEtsds DPDE S| SEAZEUe] nlsto] wo)] EAH| L, o5 ¢4
2 Mz Zahdolgt &Alste] Aoz wjAE7] Aol thAbER] gow I 4

w3tg getixd3} DPDE AlM E5EA @7 I A =FEAZEIE SHE o
A 4L AgstA gotx Aok AHo] ATHKim et al ., 2001). H F(Kim et al
2003)& DHje] Uzee RuA 2 AAAN 9L Fo we] Ag FHE AANTI
= orEzA BHE AsAYZ, =% DPDY wAdBE F7MAA ZE3 HE DY
gAte] 208 AL plXn IEEY 488 FT/ME FE UASE RusAH,

B oodTzs wyry AR 43 A . o o Ayt ARe] FJHA Aot
UehtA ekttt 22y & DPD WA A uE FoF<l Aele fAAARE A
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T pPDE o 11%7F aE AeE
AHere 7 AS AL AR

TET

A0E Mol FoR WY HIFH AH7IZE ol
2z Aoz 7ghsn olo gt AFs &

Table 38. BMD and bone metabolism markers of the subjects (n=30)

Post~ P
; Pre— Signifi— Normal
Variables treatment (tiealtggf{gt) cance‘) range‘“
BMD (g/cm?)® Ultradis  0.43%0.06"  0.46% 0.06"? NS 0.36-0.49
Distal 0.55+0.05 0.55% 0.04% NS 0.41-0.55
Average BMD ((g/cm®) 0.49£0.03 051+ 0.02 NS  0.385-0.520
/(\111}_1(71?)% phosphatase 90.00+16.60  87.5011.45" NS 39-117
(():gt/egf)alcm 2945%0.14  27.24% 7.24% NS 11-43
DPD (RU) (nM/mM Cre)®  6.25%2.73 554+ 164" NS 2.5-6.5

1) Mean#Standard Deviation.
2) Significance as determined by student t—test.
NS: not significant, * p<0.05
3) Normal range by SMSI(Seoul Medical Science Institute).
4) BMD: Bone Minera! Density.
5) DPD: Deoxypyridinolin.

4. 9

B2

o
O

522
H P

Al # Al

-~ Ad=kel  FYAHFTF 2 FFUYYHH7|E(The Korean Nutrition
society, 2006)°1 th¥t A # &2 Table 399 ¥tk Hd EFAHHFLE $UET AT
2 ¥ 4215502 keal: EERS 9153%)% Ad# $(2100.08 kcal: EERY 89.92%)Z
ARgE eEololen, & AT didxts) vl Z2AETE 23914, 31499 FAAH,
11.87709/4 ] FA%E Ze F& A)A 5 F(Sung et al ., 2005)2] 21849 kcalk
FA AHeEoldth Hd SR ANAFTS A AL dFdFH7EY 110 %Re A
H FE 118% TS BHAoY fF Aol AU F dFAAFH T dF &=,
g, @A AP HAZFS] v]E&(CPF ratio)q~ AF (6327 : 13.30 : 2343)% AHF ¥
(62.90 : 1465 : 2245)F % (Sung et al ., 2005)2] ATATGET2 1 137 : 264)8 vl
Al FAe A7 &S wx @A Ao AF BEe vsd oIt 37 &
WANHFE AT FAVIFF AFHd e I3t Qv A A dHAHHFLS
AE F fdF22 F71elchp<0.05). BT AoldFAHAZS AF 4 1009 golM
AH F 1047 g2 FAFE FEINLH, ¢ S(Sung et al ., 2005)2) 6.60 goll Hl&|A

- 145 -



= ':1‘1? —T—-’\f°|"27.5} %1’5* #AF A% A(65058 mg)ol vlsh AHdH F(832.78 mg)
i %7K p<O0. 05) £, $ S(Sung et al ., 2005)2] 58870 mg Wl Al A
H AL A -r‘-7r“°]‘21-l— A3 Felles d w2 *’ﬁ:’f% Rech AEAY ZAedHZS

(30439 mg)el ®l1sl A3 F45057 me)7t FeASR F7Hp<00s) HUZL, T
S(Sung et al ., 2005)¢] 280.19 mgell Hl#l ¥ WA FH TS AT Bk W
) ﬁ#l%% A3 #(105344 mg)ell vlEl A3 F(933.42 mg) FAEA i}°]7} 1|
A2.9 % S(Sung et al ., 2005)2) ! AHB(112L1 mg)= BIE A A A HFH F

ol o A (]
EF 32 £FE AT

Aelsind woRw HrpERol Mo os) AE4 @WA F AgH AEY BE
N §oH o2 Z7Hp<Om)HAREH, ol A8 a3 ZEdFe] FHE ¥
Q¥ YR 4 WRoE Yzac
Table 39. Mean daily energy and nutrient intakes of the subjects (n=30)

‘ Pre— Post—treatmen % of DRIs" Signifi
Variables treatment 4w t Pre— Post— -
eeks) treatment treatment cance®
Energy (kcal) 1708.80+185.81"  3UMT  89.93(BER)” 91.53(EER) NS
Total protein(g) 52.71+8.93 62.09% 371  117.13(RD™ 137.98(RD NS

Plant protein(g) 31.39%3.81 41,64t 1.69 *

Animal protein(g) 21.31+5.47 20.45% 203 NS
Carbohydrate (g) 271.06+12.97 279.86x 12.21 NS
Fiber (g) 13.25+0.92 13.73% 2.62 NS
Total Calcium(mg) 650.58+14.38 832.781+104.47 92.94(RI} 118.96(RI) ¢

Plant Calcium(mg) 304.39£7.83 450,57 74.99 .

Animal Calcium(mg) 346.18%7.56 382.20% 29.79 NS
Phosporus (mg) 1053.44+11.39 933.42% 51.21 NS

1) Meanz*Standard Deviation.

2) Significance as determined by student t—test.
NS: not significant, * p<0.05

3) DRI: Dietary Reference Intakes for Korean.
EER: Estimated Energy Requirements.
RlI: Recommended Intake.
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gt ¥4 ¥ dud, gru 2 ¥
2 3

1
WY YRR H4H A, 2

Table 40% 2Th 8% % w43, @¥0 9 ¥
¥ ol f24 Aolt Uitk Yol BHE TR M 4F Fo 4H A vy
& W Basls A% vol Yo urh AV 4l WE Frbt Beson 47
g,

Table 40. Serum levels of total protein, albumin and glucose of the subjects
(n=30)

- Post— Post— -
Variables trei:%ent treatment treatment Scfnnclglz) Ir\Iaonrgrrég)l
(2 weeks) (4 weeks)

Totol protein 7.70+ 0.29” 7.72 0.26 7.81% 028" NS  6.5-8.3

Albumin NS _
(g/dL) 4,92+ 0.24 4.94% 0.22 5.00% 0.20 NS 3.5-5.3

Glucose - _
(mg/dL) 88.91+29.44 85.00%£22.11 82.08%x21.60 NS 70-110

1) Mean*Standard Deviation.
2) Values with different superscripts within the column are significantly different at ¢ =0.05
by Duncan's multiple range test.
NS: not significant
3) Normal range by SMSI{(Seoul Medical Science Institute).

vl 3 AP w3t

AR ArtER(aey, g AF) A3 A 3 €3 AAFE ¥ Table
419 AAE vheh ot B AFOAAGEHE B A% 1512 A, 9 3549 o]
el By FAFo] 57197t HAE AT A A" FAEAL) vl Al
(Table 41) F4A%3 LDL-cholesterol¥%F< ¥, HDL-cholesterol &2 w2 Hol
R,

Fol A%l v FAFT F¥L 98 AF(Mcgill et al ., 1998 ; Mjos et al .,
1998 ; Torahi et al ., 1993)8 &3] 21 ¥ uls} Zo] IFAFT A8 Y9P&E )
I 8F A 9 A9l oS ¥ § gtk A FulHEFT At o
= FE AXREA] Aol fFA(Peller et al ., 1970), @A (Michichiro et al ., 1988),
AHLee et al ., 1997), & T Aozt gl Yot Aol dfie diwe RoE
A AF g9E RS A4AZLEN HF F Fu2HE RS AaAdE A}

o o ot
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AFHT AHKIm et al , ). Fo] A AAFFo) nlXE FFE Aol uke} o
Atole o, 8k 25707 o) %L“H% ¥ AFES HDL-cholesterol 7 %
I FA2A LDL-cholesterol ¥< ZSZ X1 =3 AtKDuthie et al ., 1993 ;
Brot et al ., 1999 ; Duthie et al ., 1996 ; Yoon et al ., 1997). & ATAY YUYLY 4
Mg AE de F ¥4 A 3 Aole drhA] dgkAiRt A FH 71
vlelsiy Fass %L 2o J¥8AARER AHEHE Al LHR, HTR % CRI"I‘
EFE RET HIMEE AF dn F §44 Aole AU HF713te] dAs

Al LHR, CRFE 4, HTR #¥2 F7HEs 3%S BFA0.

Table 41. Serum lipid parameters, Al, HTR, LHR and CRF of the subjects (n=30)

: _ Post—treatment Post—treatment Signifi— Norm
Variables Pre—treatment (2 weeks) (4 weeks) cance rangeE})

Total Cholesterol yg5 54+4093" 177.18+43.06 178.92+31.19%2 NS <200

(mg/dL)
Triglyceride NS
(adL) 142.85+81.50 134.55+69.55 118.75=87.97 NS <150
HDL—-Cholesterol . NS N
(me/dl) 46.46* 8.43  48.09% 952 49.08%+13.41 NS 42-74
LDL—Cholesterol NS
(mg/dL) 104.77+31.97 99.27+34.47 100.50%*25.75 NS <130
L‘Pafﬁ/i‘;“"“y 28,77+ 5.21 27.73% 3.41 28.33+ 3.96™ NS <60
A1 2.93% 0.03 2.68% 0.02 2.65+ 0.04N NS <3.0
LHR? 2.26% 0.12  2.09% 020  2.02% 024" NS =
HTRY 0.26% 0.03 0.27* 0.05 0.27% 0.04N§ NS -
CRE” 3.93+ 0.02 3.68% 0.02 3.65+ 0.03"° NS <7.0

1) Mean*Standard Deviation.

2) Values with different superscripts within the column are significantly different at ¢ =0.05
by Duncan's multiple range test.

NS: not significant

3) Normal range by SMSI(Seoul Medical Science Institute).

4) AL Atherogenic index=(total cholesterol —HDL~cholestero!)/HDL—cholesterol.

5) LHR: Low density lipoprotein cholesterol and high density lipoprotein ratio=
LDL-cholesterol/HDL~cholesterol.

6) HTR: High density lipoprotein cholesterol and total cholesterol ratio=HDL~cholesterol/total

cholesterol.
7) CRF: Cardiac risk factor = Total cholesterol / HDL—cholesterol.
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ol ¥F ZE, 2/ vlE % ° FF 8

N

guldrleols Jaest g8 X 400045 54 ggetEzel EEseel U
(McGill et al ., 1998, Mjos et al ., 1998, Torabi et al ., 1993). A7} ch&e} ol =
S, vlFolts Ao E A =9, A FAEo 2¥7E As, VA
&4 B719) Asery Ygesty Wl 3o FEFAY T& UERItHLee et al ., 1991).
g3 2 fal FFE5E AASNI] 8 g kR dolQlapete] Az Ao o |7
7 ol fojAat Utk 2 shedl AEL B Feel 4 T AR 93 FAF
A EFEA Qo & Fdgol X5 FS FF F99 tight junctions WIAA ¢
o 48 F/MT Rasgon ZaE o widEFE S/ Byt
(Lee et al ., 1991).

WEY Y/ERE MR A Fo €3 2F, ZE/U vE, E T Table 42¢0 Al
Alg whe} 2ok B d3dz wlRe YorER A3 AEd 43 65058 mg)d F
(24 A3 83278 me)dl ¥F ZF, vtavled 9o FE& A4 E3le,
% HFER ARl BE §o3Q Aol VERR gttt oA ¥X Zed
of oA FolAQl &pol7t JehtA] odx Hu|3tA FotRAY WolAle B
t} ol= B A7 A7) 452 AFE ANY HFH ofd g shA] 2
ofdte FEAGIE 2] A AAES 5 AFoR AYTE THIHA
8

zHeiTt,

o alo lo wo
o4
38 AN

N 9 o of og

Mo
[0 oft
M g

B

Table 42. Serum Ca, Ca/P ratio, Mg and Pb levels of the subjects (n=30)

Variables tr eirti;ent trg :ts;rtle nt trge?tsntlent %ggnnégz')- Ir\la(z]rgrgg)l
(2 weeks) (4 weeks)

((r:nagl%‘i‘;‘ 9.83%0.28" 9.80%0.42 9.85+0.27N52 NS 8.2-10.8

Ca/P ratio 2.33+0.19 2.5410.11 2.45%0.29™ NS -

Mf‘gg?ji‘;m 2.12+0.29 2.18%0.16 2.19%0.14" NS 1.47-2.70

(uléfc?Ld) 8.51%0.28 7.83%0.22 7.72+0.16™ NS <20

1) MeanzxStandard Deviation.
2) Values with different superscripts within the column are significantly different at & =0.05
by Duncan's multiple range test.
NS not significant
3) Normal range by SMSI(Seoul Medical Science Institute).
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A 10 2 BUARD AMERIE Fd YRAYS ARE AF
) A

1, o273 Hawy

AA A ool 1980 o)F Seuet Sl dUda HHANEHE AMHoR F
Aoy Z4L ARE7] A2 FUdx F9 sHE HEA AUthMinistry of health
and welfare et al ., 2002). o1& Z#9 AHAe7 ol BFsty, Fo Fdo] tFE
AU o] &8o] we A8A alEols] ulZo|thjoung et al ., 2005). HZ ol ¥ ZHF
NHBEO0Z AF AYRAE= W A £@I|A AP 1¥Y, FUZE, 2ANEFT F
Z}E Agoym At 7 8us] AWHIT Q= (Ministry of health and welfare
et al , 2002), 53 & W AMKKim et al ., 2001) ¥ <871 A% (Lee et al .,
1997 ; Lee et al ., 2004 ; Gacs et al ., 19773 #&ste] & AT APHT Ut
W A gy Aoleql shed FoAHT e AoZ B (Kerstetter et al |,
1099), 243 Q(Mat Kovic et al, 2000 ; Heaney et al, 200008 ¥& o] Aot A4
g o] M= TA o] 5o Ak Ao] F FEA dwly FF FrheiE &
Woo] 2 wlAdo] Zrlet= Zoz LA AUthKerstetter et al, 1999 ; Heaney
et al . 1995 ; Itoh et al ., 1998). 262 Z49 Rrjdste 24 #AE AslA dE2
23 Mgeke] A37l ZQ%u(Heaney et al ., 2000), Y4 AAbellA ZE3} Qo £7
27 &40 4L vJAgy FHrk(Allen et. al ., 1998).

SO} ABE zA] g3td oUMES YRR YAEFSS BAEERE EA

T QlolA mAWAlelWA ZEAHAFI 2ET o AHulgo] #HE FYETI
o] ItHKim et, ab ., 2005). A 22 FSslo} & F2E A7 AiE <
ol ARE AW o] ¥ Folx 2 4L vX|A =, 53] g
QAT SAke) TS A B AFFo|ng YA A BA ] FETH 1740
A AHHoE 4gE XA BrHKim et al ., 2001). et qjde & 2
AN E 18E S99 LF 9 Tl FFoq,
= =g o)gd A 2T HFE F S AABA A wlFo] A
98] 2o AZoz o ANE WA WA BRES g3sted IA 7ste o

1

ot

> re

2 = o o2 o X
°53—"!°“$£%
& S

—n
A

(Wolf et. al ., 1997). Ellis S(Ellis et. al ., 1997)& i ©dg @ol dHs= A4
ole] A9 RE AT FUEst dRFET FReH, AT 694 olFe THERE
o] ZA7t gl b Uuk Ao]F e A4EHA ZAT Hvhi BIEith IA T4
i 2rA = Zgo] Hod ok UF W & 2eyEH Ax HYAM ZETF
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SRAE ALEEE] wFo|n, g o) —?—%E’.E]' ok 23% A= o] gol =l Aok
(Wlison et. al ., 1995). ¥k opla} F2& diFe] £84 culdg 43 4AFor o
Az} x]gke] vl gol w3 ZHU2HER {7 ] FHEo] AR gov TR T
o] ¥ A A Fo|rh i FRo| EAsle MY lecithin® linoleic acide AA A
ZUAHER 2pGAte] FuUigl ol %3 5= RS 2obETHShepherd et. al ., 1991).
uhetr] FRE FAE o ojyzt AAYAL o] 2EYE F v &IA A
des Tgo] F Ao et

2% FUE #HE AT ORE HE F AXY(Ells et al |, 1997)E W2 R 3§
A3 #HFE AL FALE AMF sdE= A S EH"""E § AT (Kim et al .,
2001 ; Kerstetter et al ., 19992 A=} Ut} & ZF HHFo] W& Hd AFE
Ze A4 ojAE "—H"‘mi ZAEY] oAl xHdeoM ‘5‘.4_‘:°ﬂ T2 SRS A
HEg A7 s =8 AdFoIo

et £ AT e AR AFS 7 ddd F ZF AHZCl ¥ dAAHKiIm
et. al ., 20058 Ad3te] MBATF(Han et. al ., 2005)14 7§eg Sz Zgo] %

A

3= %‘1%1—1?.—% 7t FHE 4FN AN F &5 IUE, A3y IR 2 A
A4l BN GTe FEHTA g

2, Mg 2L 9y

7F AlEB

2 ATl AMEsE BURD H7F TR YA TF(Han et al ., 2006)] AAE Az
Hell 9JA3F] A4 F(Seosin Co. Ltd, Seoul, Korea)ollA w3 31].:-?5}01(%'%':1-a 2%
754, Al 8 A Fig. 34) 477 AEZ AN Flg. 3401419 o] BYRT 7}
TR MR vl @y ZEEeo] ot

b} % 188 47 F5 AR AEE2A f APgga A%

T 1202 g ATl 3 g Adsy] g8 2 489 gg
o 7‘“‘3 T 94 1008 WE2R 33U AoJHHRALE AT F JUYHr =2
1%(Can-Pro, Computer Aided Nutritional analysis program for professionals)®l <A
sl Zdg AHZFE AU Kim 5(Kim et. al ., 2006)2) AFE F1E &) 2%
AFZo] 520 mg I3R! HdA F & Aol sl & olaista T 309 A
(Table 43)2.2 2005\ 119 204+%E 12¢€ 184714 45 F<k %H_gl.l;.%_} A7t 7R AF
A-F2 AY, A, A AR 2 U5 5L AA&IIHA 8 &, Fig. 35). ¥UEY
HW7HFRe] A Kim 5(Kim et. al ., 20000 FLE 89 G}T TR Aol 7
ol AT £ AT ¥100 g/day)E 371 AAF F Aate 71y AHf-2o] B21 $
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HHHES Shich

Table 43. Anthropometric measurements of the subjects (n=30)

Post—treatment

Variables Pre—treatment (4 weeks) P-value
Age(yrs) 21.13% 1.32" - -
Height (cm) 161.26% 5.10 = -
Weight (kg) 61.66+10.41 61.01+10.51"% NS
BMI (kg/m’) ¥ 23.76% 3.72 23.53% 3.79"% NS
Body fat(%) 32.88% 5.16 32.56% 6.14™° NS
WHR (%) * 0.85% 0.04 0.84% 0.05M NS

1) Meanzxstandard deviation.
9) Values with different superscripts within the column are significantly different at «=0.05
by Duncan's multiple range test.
NS: not significant
3) Body Mass Index.
4) Waist Hip Ratio.

ot AAAE Y &5 2EUE 53

AAAZ AL A% & Inbody 30(Bio-electrical Impedance Fatness Analyzer,
Biospace Co, Korea)S ©]4-3t¢] 2ZAFA4(Body Mass Index, BMI), AA g, AAY
% 0 AW S8 AT TUES SAsHE PHL o8 BV AW e
7t B3 AAY BE RIS Y £ Y& o)FduA WA SLE F47(dual
energy X-ray absorption: DEXA)7} 7H8 ®ol AT glow, 4% 54 #Hc &
Ao] Wlws] wAsE 2% dEE A So)tHOoms et. al ., 1993). Wk & A7)
A ZUEE olFdux] WAMd EUXE &%7](Osteoview Dexa Scanner, Medilink
France)& ol &3le] QEB% &EEo I (yltradis)d FH(dista)] ELEES F4HT ¥
I Bane Akt

2. HolyHzA}

SoHEAE FHE S AR LAY AL ks AAER O UL
e o83l 232U, FY 19& TW 33T 2 AHAHE 2SR
o AT B AR eker) Al N%ma— ANSRA SHFE A
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TIexs=5 @ 2ol

AL B FoE Pof 12417 FAAI F HAAENCE AHE Yol AgofA
1A7E 18 F 47T, 1500 rpmelAd 1587 g4t d3 g Aok ¥y £Y
A7 -0cold WEE ko AMdde] dAInE EDTAR Heldt AMxd7|ed +
Aste] ~70Cel WERI slo] £ ALSEAT,

2) EUAIAE £H

¥4 alkaline phosphatase ¥/3(Tiets et. al ., 1995)2 54§ Al AMP((Bayer Co
Ltd, Germany)® AH&-3te] ADVIA 1650(Bayer Co Ltd, Germany)2.& 410 nm°lM &
P& 238t ¥A  osteocalcin(Tiets et. al ., 1995 A7|1A  sehdEel
electrochemiluninescene(ECLA)E ©l4-3lo ZA31%th A% 2l DPD(deoxypyridinoline)
(Tiets et. al . 1995)F competitive immunoassay’d 22 Pyriliks-D kit(Meter
Biosystems, USA)E AMg-&te #4381 $ AW F Feoleld FX 2 BAUCH

3 ¥4 %~ gy 4R 9 ¥g 4

¥4 F a9 GEU(Tiets et. al ., 1995) Z74 € kit(Bayer Co Ltd, Germany)
E AMg3lo] ADVIA 1650(Bayer Co Ltd, Germany)2 27 5407 596 nmolA &3=&
Z338lgct dH(Tiets et. al ., 1995)2 &3 & kit(Bayer Co Ltd, Germany)& /\}%3}021
ADVIA 1650(Bayer Co Ltd, Germany)Z 340 nmol4 F3EE Z4 33t}

4) €3 A4 Y lipase activity &%

g3 FAAA, F ZHU2HE, HDL-cholesterol ¥ LDL-cholesterol(Tiets et. al .,
1995)2 A 3&abF M 7] (Selectra [, Vital scientific NV, Holland)E AHE3ted, &
A lipase activity(Tiets et. al ., 19950 ZA% kit(Randox Co Ltd, USA)E Al&-3l]
ADVIA 1650(Bayer Co Ltd, UAS =Rk rel=

5) HETAAR A&
Az cEAATY FAF AL H TN 3 RA] 4 (atherogenic index: Al),
A8 A 4 (cardiac risk factor: CRF), HTR(high density lipoprotein cholesterol and
total cholesterol ratio), LHR(low density lipoprotein cholesteral ratio)s Th&2 34l
g3t A2 SFTHKIm et. al ., 2004 ; Kang et. al ., 2000).
Al = (Total cholesterol - HDL-cholesterol) / HDL-cholesterol
LHR = LDL-cholesterol / HDL-cholesterol
HTR = HDL-cholesterol / total cholesterol
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CRF = Total cholesterol / HDL-cholesterol

6) 8% 7714 %

8% | mLe #3t microwave digestion system(Ethos touch control, Milestone,
Bergamo, Italy)22 #3l5te] HYE WE ¥ ICP spectrometer(Atomscan advantage
axial sequential plasma spectrometer, Thermo Jarrell Ash Co, Franklin, MA,
USA)Choi et. al ., 2004) o]&slo} Z4, viaulg 3T AFEY ed, A &
22 molybdenum blue (Tiets et. al ., 1995)o &Aste] vl AR ZE ATt Ayl AHg
3 RE J1FEL 27129 99 wAEy] faM 7iRe] A F TetiE AFA 7
Soll= (4% EDTA £ faAEQ Z¢e Baddel] Azt o) gzkhzt 22
z222 3d oA AFslon HZR7|M 718 AAT F AR

vl SAEY

RE 2}EE SAS(Statistical Analysis System, ver 801) packageS ©|&-38lo] =}
EZHAE TGk BARY My FRY AH A AR 2F5F, AF 4FFE U
p<0.05 F%o)A ANOVA % Duncan’s multiple range test® f4& HZ3ch A
3 A 4% F9 248 FIE Student’s t-test AL S AF A

3. 473

7t AGE W

AFojatate] MAAS A Table 433 2tk BF 4% 22134, BT A 161.26
cmold 19 g A#H32o] 520 mg ©l5H1 3099 oAt diEgAE oz TALY A
7t BRE 4327 MHAANN Y AF, AAFAF, ARG L HEd FAAHA Aol
= o) o) 4% w77k A3 Aol Uehd Axfeln] RART HIHFEIF ANE
e Ay gwan A4rgEe 22 AFKim et al ., 1999)017] wWEel 371 o
AAAE B3 AP 2HFQ st 7jdiE o] chzP A7 .78

o ok AFHAH

AFPARFY] oA AHF 9 =AY UYAHH7|E(The Korean nutrition society.,
2005)0] et A& Table 49 2T BF 4% 4AFL ¥ULT H7 FF A
2 AL 166646 kcal(EERY 83.32%), AH F+ 1603.39 keall (EERY] 80.17%)% f-Aldt
At & A HHP] A v5EE, 9, A% AAHES 4 W 6603 1 1187 ¢
2310, A3 F 6446 : 1408 : 21462 A Aol @A gHulLo] W WA
XE Fo g ulgo] thh AFaith B wud AAFLS AHH JL& AFAHA
2] oF 9o o™ MH Folx ok 103% FEE BRI FAHA Aol AN B

- 154 -

-

ol2 I3 JleAM EE0L HIXIIRAIZ e A Y™ S A8/ =212



s e

Aol fa AHBE 702 golM AH FE 814 gOR FAHE FEOIUG BF 2E
% 141 ol 4 dach A5 SHIRLG0%), 4L %_?ﬁ *.;}él

*éél%*% %4 43 %o 44 2 auck f2i5 7;Aawu+<p<oos> 19} zgol

Qi WASRY el sl 484 wuAn B¢ 4P FARAD Lol 4
FAHLR Bl ol 484 wuas 2egel FRE PALY W7t

Table 44. Mean daily energy and nutrient intakes of the subjects (n=30)

% of DRIs”
. Post—treatment p-
Variables Pre—treatment Pre— Post—
(4 weeks) value
treatment treatment

Energy (kcal) 1666.46+121.62 1603.39*+126.68 83.32(EER)” 80.17 (EER) NS
Total protein(g) 49.45* 1.65 56.44% 3.20 89.91(RDY  102.62(RD) NS
Plant protein(g) 26.24* 3.58 35.30% 3.54 NS
Animal protein(g) 23.21% 2.79 21.14% 3.12 NS
Carbohydrate (g) 270.94%£10.43 258.38+15.31 NS
Fiber(g) 7.92% 3.15 8.14% 3,20 NS
Total Calcium(mg) 524.66%£21.47 688.90+23.38 74.95(RI) 98.41(RD *
Plant Calcium(mg) 226.77%£21.47 398.01+£31.38 ¥
Animal Calcium{(mg) 297.89+59.69 290.89+68.33 NS
Phosporus (mg) 1046.85+%74.50 790.33+25.12 *

1) Mean*Standard Deviation.

2) Significance as determined by student t—test.
NS: not significant, * p<0.05, * p<0.01

3) DRI: Dietary Reference Intakes for Korean.
EER: Estimated Energy Requirements.
RI: Recommended Intake.

th &2 9T 9 IARAE H3E
w2l thAls H-EAM E(osteoclast)oll ¥ &
¥4 (bone formatin)©] YA AA=o] ®t
o e Wl MEE M2 vye SAPA
qMe EFTY 84l %S oF1 o
FolAMe o] F&Fol AAAA Bt FFS} 2349 =
rate)& FEHEY A EoA FH|HE g4 AU, =&Y 284 A 79
He 29 718 HEEE 5439 B4 £ UHKim et al ., 2001). TEAY AE=
s 37%sT, ‘é‘%“r‘* AZ2E &AW

1o

%< (bone resorption)®t FZAH X
Exoz BAsty 3led, ol
bone remodeling)®l °lF13 ¢},
IS T B A
=
|

o

o?i et
@ S o ot

—

H ox

+
i

S A&(bone turnover

L
-~

m[m o
o

S

osteocalcin®  alkaline  phophstase
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hydroxyproline®|t} DPD 5& &4 &t} o1 F osteocalcin® FH4 & & wgste #
88 x| Eol™(Sirtroi et. al ., 1997), DPDE F4818 WYshs tifF A Ay A%
2 92]x AchRaymond et. al ., 1997). wehy ¥ AFME &&F FUxe Ysehy
ZUAIEE ZFAsued, 1 %4—"- Table 458+ 2ol &8 Uz A¢ 24
(ultradis)= Q¥ H7} TR A3 H(031 g/emdel vl3) A5 F0.35 g/em?)7h
z715)9 A% SoHel Aol et A9 (dista)d B A H(0.45:0.04 g/em’)el
vl A3 $(048:0.05 g/em?)7t et F7HE G ov Rk ANCh Wd £5F IRE
= A3 4038 g/emi)e BAAFE olsRAT HFH F(042 g/emd)E AEFEL BEA
th wolBol 7} £ Hx A ¥A alkaline phosphatase 84, 84 osteocalcin, £
% DPD A% 2% MHAF §oAQ Aol7t AT

Table 45. BMD of carpus and bone metabolism markers of the subjects
(n=30)

Post—
. Pre— p— Norma]
Variables treatment )
treatment (4 weeks) value range
BMD (g/cm?) "Ultradis ~ 0.31% 0.04"” 0.35% 0.06™7 NS  0.36-0.49
Distal 0.45% 0.04  0.48% 0,05 NS  0.41-0.55
Average 0.38* 0.02 0.42%+ 0.03" NS 0.385-0.520
Alkaline phosphatase NS _
(1U/L) 68.39+12.98 62.91%14.49 NS 39-117
Osteocalcin NS _
(ng/dL) 21.88+ 8.20 21.98% 7.73 NS 11-43

DPD(RU) (nM/mM Cre)” 7.47% 1.58 7.10% 1.84™ NS 2.5-6.5

1) Meantstandard deviation.
2) Significance as determined by student t-test.
NS: not significant, * p<0.05
3) Normal range by SMSI(Seoul Medical Science Institute).
4) Bone Mineral Density.
5) Deoxypyridinolin.

g, ¥8x Z gz oEY ‘3—1

BAET A F7 A HF 47 A ¥ 8% 3 uny, drn g ¥
2 $F& Table 465 2°) Ql o]zt gglek B3] 32 FF AF 4F ¥
QE Az v EPe o gads A% Be gog wr AV1AA AFH el wE Bt
Hosittn AZe,
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Table 46. Serum levels of total protein, albumin and glucose of the subjects
(n=30)

Post— Post—

- Pre— P~ Norma}
Variables treatment treatment 9
treatment (2 weeks) (4 weeks) value range

TO‘(agl/gﬁg’tei“ 768+0.38" 7.53+0.41 7.61+0.33™? NS 6.5-8.3

Q‘g}gﬂ‘;“ 4724026 4671022 4724020 NS 3.5-5.3

Glucose S _
(mg/dL) 80.69+6.43 79.61+7.84 7561x7.84 NS 70-110

1) Meanz*standard deviation.
2) Values with different superscripts within the column are significantly different at «=0.05

by Duncan's multiple range test.
NS: not significant
3) Normal range by SMSI(Seoul Medical Science Institute).

of, €4 AN ¥

wolRg HrleR(ugtal w4 AE)Q AH Ay & Y AAFEY Wde
Table 47°1 AAE vtk 2oh, AF A vls) 4H 7]70] AAAFE 3 AAFEo|
ZasE AgS Bt 53] 453 HFH F FAAYL AF Al vlE fdFez A
3HAtHp<0.05). AEBAANEE AMREE AL LHR, HTR 4 CRF ¥ $4ET 7
TR ME AZo g zlolE iy AR T HIMER AFA7IRe] HAAFFH
Al LHR, CRFFE2 #4 8y HTRFEL $7iHE 23S E3ith

A7 BFol A%l nlAlE Falld G2 o8 A7(Kim et. al ., 2001 : Lee et
al . 1997 ; Lee et. al ., 2004)E %3l 2x¥ uvie} Zo] BARAIE HPES Fol
42 A2 2 g o]ds §28 £ glvh Y FHAHE FEY Al ¥
L FE QxEA o)A (Peller et al ., 1970), @A (Michichiro et. al ., 1983),
Z(Lee et. al ., 1997) 5 g 2o) a7} &aiA o} 4oldfre divle By E
ZNNA 2F AL Ao 85 F FUAHE FEE AXATIE EaFUt
AAE T YTHKim et. al ., 2001), A o] ZrgE Azl AT H]F(soaps)E
HAs=d, o) ZAgHFE BEH0EA R Zg Wids SRR 1A
HolE= Aol g FFE AsAITE AL F ZEA deutdt Zol(Gacs et. al |,
1977) o)A Zgo] AHEsrol 43 PaIAE F4dte] A THAHE TR 9
&g ujd Aoz AztE) £ AFoA BIET WHEEE B3] ¥H FA4ANAL 7
2A71E ARE Hol AL Ao 43 A} e ALE Agdr

al
?5;1‘-
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Table 47. Serum lipid parameters, Al, HTR, LHR and CRF of the subjects (n=30)

Post—treatment Post—treatment p- Normal

Variables Pre—treatment )
(2 weeks) (4 weeks) value range

Total Cholesterol(mg/dL) 183.48+31.07" 182.30+28.53 177.43£24.11%% NS <200
Triglyceride (mg/dL) 112.87£88.03° 99.30+57.50" 88.65+42.26" NS <150
HDL-Cholesterol(mg/dL)  54.43%10.44 56.30% 1.87 56.09+ 9.09"¢ NS  42-74

LDL-Cholesterol(mg/dL) 102.43*24.44  104.44£22.71 96,17+21,22M NS <130

Lipase activity (U/L) 35.13% 6.26 34,00% 5.79 33.26+ 7.93" NS <60
A" 2.37% 0.05 2.24% 0.03 2.16% 0.03" NS <3.0
LHR" 1.88% 0.14 1.86+ 0.10 1.72% 0.14" NS -
HTR" 0.30% 0.02 0.31% 0.04 0.32+ 0.05™ NS -
CRF” 3.37% 0.04 3.23% 0.06 3.15+ 0.06™ NS <7.0

1) Mean=*standard deviation.

2) Values with different superscripts within the column are significantly different at «=0.05
by Duncan's multiple range test.

NS: not significant

3) Normal range by SMSI(Seoul Medical Science Institute).

4) Atherogenic index = (total cholesterol — HDL—cholesterol)/HDL~-cholesterol.

5) Low density lipoprotein cholesterol and high density lipoprotein ratio =
LDL-cholesterol/HDL—cholesterol.

6) High density lipoprotein cholesterol and total cholesterol ratio = HDL —cholesterol/total
cholesterol.

7) Cardiac risk factor = Total cholesterol/HDL—cholesterol.

vh, €4 g, Za/d E vtadle W

83 2 24/ e oladlg FEE JAMIHE, F4% AN T uEE W
g 5% A AFFFH 2F widF T JsiM =EDHAvioli et al |,
1983), ¥ AFolM wAEY Prt TR A Az F9 A oF, AER, vide +
Z& Table 4891 AAIE wiel 2T ¥YED A7t FF AH A% Fo 8% ZeH vt
2dlg FE2S BF Aol AUeH, #9@ zole QT &, VALY Hh T
B M7)0 2ojA5S AAPEY N BE 83 Z& FEL VL, Fe/Ad
alge gastn, 93 vladlg $E2 F7ke 2% 2T
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Table 48. Serum Ca, Ca/P ratio and Mg levels of the subjects (n=30)

Post— Post-
. Pre— Normaj
Variables treatment treatment p—value N
EREEImETE (2 weeks) (4 weeks) range
Calcium v o NS2) _
{(mg/dL) 9.63+0.34 9.80+£0.42 9.85%+0.27 NS 8.2—-10.8
Ca/P ratio 2.31+0.19 254%0.11 2.45+0.29™% NS -

I}’,ﬂ?g}‘def)‘“m 1.84+0.42  2.15%0.15 2.22£0.15" NS  1.47-2.70

1) Meanzstandard deviation.
2) Values with different superscripts within the column are significantly different at a =0.05
by Duncan's multiple range test.
NS: not significant
3) Norma!l range by SMSI(Seoul Medical Science Institute).
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Effects of mulberry leaf powder supplementation on lead status and mineral
content in Pb-—administered rats. Korean J. of Nutrition, 38(5), 380~385

(2005)

Effects of mulberry leaves powders on lipid metabolism in high
cholesterol—fed rats. Korean J. Food Sci. Technol,, 37(4) 636~641 (2005)

Optimization for manufacturing soybean curd adding mulberry leaf powder and
extract. Food Engineering Progress, 9(4), 276~282 (2005)

Development of optimum processing conditions for soybean curd. Food
Engineering Progress, 10(1), 66~70. (2006)

oS (S EE 27, TuUEHE 47, TR 27 475 20064E 6€ 159):
—FOYR
The Study on the effects of mulberry leaves powder on lipid levels of serum,
liver and feces in high cholesterol—fed rats. 18th International Congress of

Nutrition. Durban, South Africa (2005)

Optimization for manufacturing soybean curd by adding mulberry leaf powder
and extract. IFT 2006 annual meeting, Orlando, USA (2006)
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The effects of mulberry leaves powder treatment on the minerals content in
Pb—administered rats. 2723t 54 Ezsrs geUEs], FAYEAY 2 F71%8],
M€ (COEX AWM 4lE]) (2005)

PARRAZE 98 Y ATEA U A Wi B, AT @I Eely
Seuns, SAYEAY % 37158, A (COEX 14 AE) (2005)

0 55Ed

EHREYY PURYT 22BE 015 RATRY AZPY
2445  Se2d A 2006-456152

oA
=844 (20086. 4. 21)
FA71 . AN S

=52 E: “Effects of mulberry—leaf powder tofu consumption on serum lipid
profiles, Ca, Ca/P ratio and Pb status in middle—aged women"
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