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SUMMARY

I. Title
Study on the Dasik, a traditional Korea dissert with fortifying health—beneficial

functionality

II. Objectives and Necessity of this study

Dasik is one of traditional Korean cakes, which may act as desert in westernized diets.
Researches on the health beneficial functionality of dasik has not been reported in the
literature. The objectives of this study were to determine antioxidantive and antiobesity
effects of dasik using in vitro and in vivo studies and to develop recipes for foreigner based
on the sensory evaluation studies.
o Basic analysis for components in dasik
o Determine the antioxidant activities of dasik and ways to extend the shelf life
o Antiobesity effects of dasik using in vitro, in vivo methods
o Cross—cultural sensory evaluation and development of standard recipes

o Screening natural compounds possessing antimicroorganism properties

II. Contents and methods of studies

o Basic analysis for components in dasik (Crude moisture, crude protein, crude lipids, total
ash and crude carbohydrate content)

o Determine the antioxidant activities of dasik and ways to extend the shelf life (ginsenosides
in red ginseng by high performance liquid chromatography, texture analysis, and volatile
analysis by gas chromatography in dasik)

o Antiobesity effects of dasik using in vitro, in vivo methods
— using db/db mice and humans (n=30), antiobesity effects of dasik

o Cross—cultural sensory evaluation and development of standard recipes
— Descriptive analysis and development description terminoloty for dasik and important

criteria for sensory evaluation

o Screening natural compounds possessing antimicroorganism properties
— screening herbs, spices and natural foods
— Observation of morphology of microorganisms
— Stability studies anti—microorganism using dasik containing selected compounds



IV. Results

o Basic analysis for component and antioxidant properties

o Crude moisture, crude protein, crude lipids, total ash and crude carbohydrate content were
analyzed

o Determine the antioxidant activities of dasik were determined using DPPH assay, ABTS
assay, Total phenolic content, Total flavonoid content, FRAP assay

o 10 ginsenosides in red ginseng were analyzed and contents of Rbl > Rc > Rg3 were
present.

o texture analysis, and volatile analysis by SPME — GC/MS in dasik

o Antiobesity effects of dasik using in vitro, in vivo methods
— using db/db mice and humans (n=30), antiobesity effects of dasik were studied.
— In animal studies, glucose level in blood was enhanced significantly and cholesterol level
and LDL—cholesterol were lower than control groups.
o In cross—over study design using human beings (IRB No. 04—2012-038), lower lipid level
and changes of insulin, leptin hormone level were observed.
o Cross—cultural sensory evaluation and development of standard recipes
— Descriptive analysis and development description terminoloty for dasik and important
criteria for sensory evaluation
— Domestic consumers and foreigners were selected for cross—cultural sensory evaluation

— Nine standard recipes for dasik were developed.

o Screening natural compounds possessing antimicroorganism properties
— Among herbs, spices and natural foods, propolis was selected.
— Observation of morphology of microorganisms using propolis

— Stability studies anti—microorganism using dasik containing propolis and red ginseng

V. Discussion and future expectation

— Dasik containing red ginseng and propolis showed relatively high antioxidant properties and
in vivo animal and human anti—obesity activity compared to conventional desert. The
results of this study can provide scientific data to support the health beneficial effects of
dasik.

— Dasik is prepared without heat treatment and growing microorganism and food poisoning is
a major concern. Using proper ingredients possessing anti—microorganism activity, dasik
can possess relatively high shelf—life.

— The standard recipes developed in this study can help to extend dasik as Koran food
globalization

— From the current project, 7 posters were already published in diverse conferences. One
paper was accepted and 1 paper was submitted. In the future at least 3 papers will be
submitted.
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1. Basic analysis for components and antioxidant properties in dasik (The first part)
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Table 1.1. Selected dasik samples

Ingredients Amount (g)
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1) A= L Wy

15

t}2] A& 15g3} chloroform @ Methanol (200:100, v/v) 300ml-S separatory funnelel|

T 60mls ¥l A AT
- e w7bx A F EeEd FiE whatman Nod®E A7 845t
- 50CalA #Ashs=adth

.

BN

Wl g %4 - Kjeldah!

1) As 9 9y
- A4E : 01N HCl, 40% NaOH, 4% boric acid, 99% IH-SO, Bromothymol blue, Methyl

orange

- Foss 2100 kjeltec system distillation unit® Foss 2000 digestion system unit 2006-S

A3k F 2 Blskoit

- 0.IN HCl& o] &3t AA 3ttt

- el FHek(%) = 0.00140067 X T X F X 6.25 X 100 / w
T : 0.IN HCl 47 =(ml)
F : 0.IN HCl 97}

w o ARRA (g)
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Crude
carbohydrate
content (g)
78.357
69.414
74.425
66.861
47.980
61.901
55.006
72.093
54.833

crude protein content,

Crude ash
content (g)
0.590
0.463
1.267
1.435
0.986
4.179
3.104
0.392
0.398

Crude
protein
content (g)
3.712
3.776
6.455
8.059
5.658
17.679
21.582
1.091
0.513

Table 1.2 e

7ol 3wel #vlE

-

1.

Crude fat
content (g)
4.122
0.233
3.823
9.454
33.289
7.626
9.348
7.947
31.285

=Ll
7]

3|

=

7}

sk AlgolH, I T o2 3y 4% A Fof A

13.219

Moisture
content (%)
26.114
14.030
14.191
12.086
8.615
10.960
18.477
12.971

l4g 7}

o)

Sample No.

Table 1.2. Analysis of moisture content, crude fat content,
crude ash content and crude carbohydrate content of dasik
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7hoaA AE FE R sddx
2 Aol AbgE w2 Al 3 AR AR v ARE3ES o.M (Table 1.3), & 6F9
chA A Rl 100% &S 12 (w/v)E ¥ 1A43E get F&3olrh 439 100mlE # 38}k

Table 1.3. Selected dasik samples

Sample No. Ingredients Amount (g)
A7) 7R 50 g
) RV 18 g
L ] 31
(&7 AT A) el He
Qm) A 15g
O 0.05 g
e durhE 0 g
2 =y 20 g
(Am]ZA4t}2]) AHE 7g
X Egs 0.05 g
e durhE 0 g
3 S SIATS 20 g
(AW A7) 7 v 7 Sg
th2)) FAE Tg
X Egs 0.05 g
4 S A7 110 g
(S =2 A 15 g
5 =& T 140 g
(Fth2) Al 5 115 g
HEEE 65 g
6 A 45 g
(35 2252 A) S A 14 g
Al 12 g
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() DPPH U & 275 &4
70% ol ¥ &<fel 20000, 10000, 5000 ppmo.= A|x3 A& 0.1 mLE 0.1 mM DPPH

BAARL &, 517 nmell A

i
=

HEeg g 15 mLel FHIbske], @A ddAl 30
UV /Vis-spectrophotometer®2 43 th. 23+ ECs(mg/mL)= YERY ST

(1) ABTS #dZ& 2A5 &4

7 mM ABTS 8943 245 mM potassium persulfateE T o 2 E3ate] AL o2 o
A 12417 WESAIFH Y. 734 nmellA UV/Vis-  spectrophotometerE ¢ &3] &3 %7}

0.70£0.057} F=Z oer2 = sl4stt 8|9 ABTS €< 1.9 mL3} 20000, 10000, 5000

ppmo 2 Axd v A5 FF &4 005 mLE 33 693 A2 oA BAT

Z7F &3ksk T 527 AAsArh 9 &9 39 sodium carbonate 0.5 mLE A 7}Eo]
7k s =5 F43%

F ZPE o= e AR 05 mLol 95% o ¥ 1.5 mL, 10% aluminum chloride 0.1

ol FEE 2

mL, 1 M potassium acetate 0.1 mL % <75 2.8 mLE

FEE 2R T FPuwos @

o=

sohgk § 3083 AA kAL 415

nmoll 4] UV/Vis spectrophotometerE ©]-&3}<]

E{o{n

@2 quercetin equivalent (mg QE/ g sample) & YEF ST

(2 Fe(lD) o] & #92 %4
FRAP A ¢k& 300mM oAl EALS] %9 (pH 36), 20mM FeClsg9) 2 10mM TPTZ 4
A& 10:11(v/v) W& 2 Aol AlZSFGITh 20000 ppm &2 AlZEF AR 0.05mLel 37°Ce]A

1071583 H3 271 FRAP A9 15mLS &3 & Ao A 3087 AA3Fa 593 nm
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ol 5l UV/Vis spectrophotometerE ©]-&3} ]

—tocopherol equivalent (mg TE/ g sample)® YWERHSI T

b SAAY
Hadq A 2 BEAGAR] Aak= SPSS program (SPSS Inc., Chicago, IL, USA)-S o] &3}

of BAEA F A7t 2 A% p<005 £EeNA Duncan®) GEHAARHOR 5

Azxd O Fo== AR PAtste 44 3= Table 1401 WERATH

Table 1.4. Free radical scavenging capacity, total phenolic content, and total

flavonoid content of Dasik extracts

ECso

Sample (mg/mL) mg QE/ g sample mg TE/ g sample
No. DPPH assay ABTS assay TPC TFC FRAP assay
1 11.85+2.1a 2.43+0.1a 0.015+0.0a 0.001+0.0a 0.03+0.0a
2 4.61+0.0b 1.28+0.0c 0.034+0.0c 0.005+0.0a 0.06=0.0c
3 2.18+0.0c 0.90+0.0d 0.060+0.0d 0.015+0.0b 0.10+0.0d
4 0.97+0.0c 0.91+0.0d 0.143+0.0f 0.018+0.0c 0.20+0.0e
5 0.94+0.0c 0.84+0.0d 0.128+0.0e 0.035+0.0b 0.16+0.0f
6 12.99+0.1a 1.56+0.0b 0.019+0.0b 0.001+0.0a 0.04+0.0b

DPPHW 2] ¢ 59 th2lo] ECs#tel 0.94mg/mL=E 71 wtA velw e 4, 3, 2, 1, 69 &
M2 A YEerst ABTSH S 74-¢% 58 v29] ECxate]l 0.8dmg/mLE 7 A YErR
o 4, 3, 2 6 1 A2 A el ECs# &z A Ao B¢ glernz
DPPHH ¥ ABTSH =% 5 A87F 71 & aozd 2% @4S 19on DPPHES 6
W AR, ABTSHS 19 Al57F 7bd e Bz A7%S Yehdsich 5Ws 69 Als 11

ﬂlO

DOz AALE oF 138 AE Apo|7f Wl AL o w3 -39 T FoA 38 A
w7t 7B guEd A e o] ¢FEsiv
AzE v 55 A8 F ZYds 9 S8y woln gtaf ¥4 A3t Table 19] e}
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|59 A wAtol= A FE high-performance liquid chromatograph/Ultra violet
detector (Hitachi, Tokyo, Japan)Z 2% 3 AFE3s ZA72 5 ym Thermo scientific
hypurity CI8 column (250 X 4.6 mm LD)oldvlk ol&Aoz (A) FH59, B)
acetonitriles Z o3 A& 7|2 &7t A, 7]&7] 88 X (gradient system)
& o] &3t £43HTE (Table 1.5). &< 0.6 mL/min, A& F¢HF 20 L, A= 3

ZFe 203 nmo] At}

Table 1.5. HPLC 7]1$7] &#%72

olE el HlE(%)

A1 2k (min) Water Acetonitrile
0 80 20
5 80 20
25 72 28
35 67 33
40 59 41
45 20 80
47 20 80
50 80 20
2) 2%

A eAtole T84 1059 Z2rE 192 Figure 1.1¢] YER QI TH

uv uv
0.2mg standard 1 0.2mg standard 2

350
300
Rh;

250

200

mAU

Rg3
150

R8I e . Rd
Rg> Rb; Rb:
% Rc¢ n

o J NI

5 10 15 20 25 30 35 40 45 50

Figure 1.1 HPLC chromatogram of ginsenoside.
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ascorbic acid standard chromatogram

dasik_ginseng sample 3

Rgg
Rh;

maALl

100

Rb,

g N | PSR S | -

20 ol 24 Pl P} 30 48

Figure 1.2. HPLC chromatogram of redginseng concentrate.

=

zEAe) AFITANE Table 16.9] Fehi ek,

Table 1.6. Calibration equation of ginsenoside

Ginsenoside C:Iibration equation (x10°) : 2
Rg: 0.1694 6.1542 0.9758
Re 0.0989 -2.2268 0.9101
Rf 0.0973 3.7807 0.9902
Rgs 0.1103 4.8373 0.9926
Rb: 0.1165 5.4628 0.9669
Re 0.0429 0.5377 0.9996
Rb, 0.1069 -1.1951 0.9967
Rd 0.0946 1.2129 0.9995
Rgs 0.1554 4.8248 0.9957
Rh, 0.3041 1.2388 0.9999




i =AY AMmAbel= e Table 1.791 YERH AT

Table 1.7. Content of ginsenoside in redginseng concentrate (mg/g)

AA Aol = e (mg/ g)

Ginsenoside ARG TAA Faszol
Rg: ND
Re ND
RE 1.16%0.5"
Rg» 0.60+0.5
Rb, 6.72+1.8
Re 5.75+0.8
Rb, 2.6510.6
Rd 1.34+0.9
Rgs 4.97+1.7
Rh, 2.57+2.2
Total 24.28
12 046
7 052

U Meanzstdev
2 Protopanaxadiol series: Rgs+Rho/Rbi+Rbo+Re+Rd
¥ Protopanaxatriol series: Rgs/Re+Rf+Rgl

J8d T4 Fabw o Fdaw IAHmARl= A2 Rbi > Re > Rgs o2 7 UEy

=
=
AuE A FAwSd 1gd 7 25ge ¥Wol 1AL st Eeha, AT st 45

(7l) DPPH &9z A27% &4

ZFpol 4000, 800, 0 ppm O AEF AR 025 mLE 01 mM DPPH ¥ 89 0.75
mLe] H7pske}, GAelA 3023 GAAZL &, 517 nmel A UV/Vis-spectrophotometer =
ZA3s At A9 ECs(mg/mL) = e ST

() ABTS #d# 275 &4
7 mM ABTS 8943 245 mM potassium persulfateE T o 2 E3ate] AL o2 o

A 12417 WESAIFH Y. 734 nmellA UV/Vis-  spectrophotometerE ¢ &3] &3 %7}



189t g4d¥ ABTS €9 1.9 mL¥ 4000, 800, 0 ppm2-
2o obA oA AR S B 734

O -

oete= 34
0.05 mLE &3tsto] 6311 %

0.70£0.057} ¥ &=
ECs(mg/mL) = YER ST

2 Az Y ARY FF §

=R st Auhs

nmol 4 FF=E A4
¥ E ¢ ST wol= g

0.25 mLol =7 4 mL¥} S/ 111 (v/v)e =

A=A A, A

(h & 2
Z5 5ol 4000 ppmo.2 A F3T AT

Folin-Ciocalteur] ¢F 0.25 mLE

i
o2,

£ Aslshe) 308

3] 4] 3l
Lo ¥39 sodium carbonate 0.5 mLZ
43l FHEE FAHIAY F ZPHE IFS tannic

UV/Vis spectrophotometerE  ©]
acid equivalent (mg TE/ g sample) = YWEHH ST}
0.5 mLell 95% &g 1.5 mL, 10% aluminum chloride 0.1
S 9 3087 A 415

ZelH ol = JhEFe A
mL, 1 M potassium acetate 0.1 mL 2 SHFF 28 mLE =3t
&3l FFEE SASAY. F SoHxols &

nmo| 4] UV/Vis spectrophotometerZ ©]
quercetin equivalent (mg QE./ g sample)Z UEF

d=H(pH 3.6), 20mM FeClz& 2 10mM TPTZ &
F 0.05mLel 37Tl A
d% 33l 593 nm

a9 574

(2}) Fe(ll) o]
FRAP A]eF& 300mM o}A

Bt
3Tl 4000 ppmo. 2 AZxH A

A Z
A A 3087 %

A& 10:1:1(v/v) &R 4]
1071587 83 A1zl FRAP A °F& 1.5mLS &33 &
|~ UV/Vis spectrophotometerE ©o]&3lo] THE=E =AHFYTE Fe(lll) o] 3tde &
LR AT

ascorbic acid equivalent (mg AE/ g sample)

(2) 43
ARG THA FasFHHe Fiksls 4 A¥= Table 1.8 YE AT
Table 1.8. Free radical scavenging capacity, total phenolic content, and total
flavonoid content of red ginseng extracts
ECs
mg TE/ g sample mg QE./ g sample mg AE/ g sample
) (mg/mL)
ample
DPPH ABTS TPC TFC FRAP
red
. 3.2840.0 3.33+0.1 0.94+0.00 15.89+0.3 0.01+0.0
ginseng
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analyzers ©]&3kol 43Stk 23] wki fAA Y91 0™, probed] A7]i= 35mm A7

o] dFugy AHUCGE AR T pre-speed, test-speed @ post-speedi= ZH2F 3.0, 1.0,

3.0mm/s 9o A  AH}A  force-distance curveZF-¥H A Z(hardness), HF-FA
(adhesiveness), ®Ad(springiness), &% 7d(cohesiveness), 4 (gumminess), 34

=]
(chewiness)& A4S T th2lS 53] Wk A8t Hyrgtoe =z vebd it
XA A= SPSS program (SPSS Inc., Chicago, IL, USA)S o] &3}

A% p<005 FE014 Duncan®l ThEHMAAARoZ B
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Table 1.9. Textural characteristics of Dasik with different ingredients during 7 day

storage at 4°C

Texture Storage period (day)
properties No 0 1 3 5 7
1  1848%6.2ab"  21.06+ 6.1ab®  11.90+2.3a 28.88+10.0bc  52.62+15.8¢c
Hardness 2 15.72+82ab 18.98+11.3b  547+1513.1a  21.90+12.8b 19.2418.7b
167 3 11.38+7.6a 7.61+4.1a 13.608.5a 8.59+6.0a 8.4815.1a
) 4 9.51+2.6a 15.01+4.8ab 29.51+10.0c 13.87+3.4ab 18.21+3.2b
(g/cm’) 5  385+15a 6.072.6ab 8.49+5 4b 530+2.3ab 7.00+1.8ab
6  19.23:9.7a 16.46+11.3a 18.42+6.8a 15.64+10.6a 15.57£10.5a
1 -0.66+0.6b 096+1.1b  -24853+1859a  -0.50+0.2b -0.74+0.4b
2 251:09b 117+ 03b -99.74+70.7a -7.59+5.4b 7.3245.0b
Adhesiveness 3 -4.44423b 3.69+2.0b -64.42+29.8a 11.92+4.5b 15.49+3.1b
(g-s/cm?) 4 5159+173c  -592.85+60.9ab  -1.59+0.1c  -690.82+381.6a -401.97+235.4b
5  -38.02:29.1bc  -122.69499.8ab  -10.18#34c  -156.88+99.3a  -130.1484.3ab
6 -1.06+0.9¢ -74.88+4.0a -4.7345.0c -30.43+38.0b 1.15+1.7¢
1 0.71+0.0b 0.75+0.0b 0.290.1a 0.81+0.0c 0.80+0.0c
Springiness 2 0.25+0.0a 0.26+0.0a 0.26+0.1a 0.30+0.0a 0.28+0.0a
3 0.22+0.0b 0.21+0.0b 0.1240.1a 0.23+0.0b 0.25+0.0b

- 13



4 0.22+0.0a 0.31+0.0b 0.79+0.0c 0.3020.0b 0.2940.0b

5 0.21+0.0a 0.23+0.0a 0.230.0a 0.32+0.1b 0.26+0.0ab

6 0.1310.1a 0.13+0.1a 0.2740.0b 0.12+0.1a 0.11%0.1a

1 0.59+0.0b 0.61+0.0b 0.2940.0a 0.66+0.0c 0.73+0.1c

2 0.17+0.0a 0.20£0.1a 0.22+0.0a 0.20£0.1a 0.20£0.0a

_ 3 0.15+0.0a 0.14+0.0a 0.14+0.0a 0.14+0.0a 0.14+0.0a
Cohesiveness 0.29+0.0a 0.29+0.0a 0.630.0b 0.28+0.0a 0.29+0.0a
5 0.230.0b 0.21+0.0b 0.14+0.0a 0.22+0.1b 0.21+0.0b

6 0.20:0.1a 0.16+0.1a 0.1940.1a 0.14+0.1a 0.14+0.1a

1 10.94+4.0ab 12.89+4.2ab 3.51+0.8a 19.14%7.1b 38.57+12.5b

. 2 2.9712.0a 4.23+34a 1.18+0.3a 510+4.1a 411+2.5a

Gumminess

X 3 1.91+1.7a 1.15+0.7a 2.26+2.2a 1.2941.0a 1.2840.9a
x10 , 4 2.75+0.8a 434+13a 18.82+0.7b 3.85+0.9a 5.28+1.1a
(g/cm’) 5 0.88+03b 1.29:0.5b 1.24+09 117+05b 1.48+0.4b
6 4.46+3.2a 3.25+3.2a 3.74+2.0a 2.66+2.6a 2.61+2.7a
1 7.67+2.6ab 9.60+2.9bc 1.04+0.5a 155245.7cd  31.02+10.1d

Chewiness 5 0.78+0.6a 1.20+1.1a 0.31£0.1a 1.61+1.4a 1.2240.8a
x 10° 3 0.45+0.5a 0.25+0.2a 0.38+0.6a 0.310.3a 0.32+0.2a
(g/cm?) 4 0.59+0.2a 1.32+0.4a 14.92+5.5b 1.15+0.3a 1.56+0.5a
5  0.18:001la 0.30+0.2a 0.30+0.2a 0.42+0.3a 0.39+0.2a

6 0.70+0.6a 0.61+0.8a 1.04£0.7a 0.47+0.6a 0.41+0.6a

"Mean + standard deviation (n=5)
2 Means in the row with different superscripts are significantly different by Duncan’s
multiple range test at p<0.05 (a>b>c>d).

Hardness= 19 th2lo] 794 52.62x 10 g/cmZC’E 74 ki, 49 thle] 7.00 x 10°g/em’
o= 7hg gy AAFr|ke]l S el w1, 2, 4 9 5 vAle FUbskE AEE YES
I, 39 e Akt 69 thale §oAQ AolE W

2 19 o] 7dA -0.74 g ¢ s/em’E M =33, 59 thAlo] -401.97 g ¢ s/em’E 7w
)=]
=,

(cohesiveness)= A3 WH9o AFHAS Y= Aoz, 19 thale] 744 07302 7148 =
, 3, 61 th2lo] 0142 71 wrskoh A7 ko]l Frbste] wel 19 ohAl e FUbeE A e



= Aoz 1¥ thle] 794 3857 x10°%g/em’E 7 ki, 39 thAle] 1.28x 10%g/em”®
7 skgkth Aol T hgel whek 1A ohAle Fobshe A4S vERdaL, U A oh e
B foAl Aol7b fle= AeE e 3 A (chewiness) o] A 1 thA o] 7UA
31.02x 10°g/cm’2 714 %7 vebgth A7)zl S7hgel wel S5, A A9k v
ZHAZ 1 g4 S A9 Unx g 2% A4S Sk ] AgS Ho|x ekgka, 7}

Aol AL ol wreldRl Aol gl Aoz YETh

ol
N

4
O

14, 949 AFE 54

1) A4s 2
2 AR ARgE A2 Al 3 ARl A AlFE thA s A&l oW (Table 1.1), A&+
Z 3 Al Ixdlxlem® A Z3F] 10ml vialel ¥ 3 air-tight 3] 0,
1, 3, 5, 743t 4T A%3tHA SPME-GC/MSZ 3|UA S FA31
Gas Chromatography/Mass Spectrometer Detector(GC/MS)E o] &3}l o, a0 =2
+ DB-WAX(30m x 0.250 mm ID, 0.25 um film) ZH-& AFE3AY. o] &2 dAEFS Al
£330, 742 06 mL/min°l Atk GC ovens 004l 28714 40°CE 22171 &,
6°C/min®] FE= F7FAIZ] T 160°ColA] 220°C7HA] 10°C/mine] 52 F7HA At

gk i SgA o E A
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Figure 1.3. Representative GC/MS chromatogram of volatiles from dasik 8.
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Al 24, A gAe] vivt R AR 715 A (A 24 -2 Al)

2.1. Diet induced obese (DIO) ICR miceol A A% v}2le AF 7|54 <

LA F-3AL 8] in vitro A3tel £3te] #2l7] AT R Faskdde] 7H m=ad Ln| A
W AnEa oo AHdAE faE s=dd

3 WA AL Yrror o, AokA] wol AH e UE 749 v AALS positive
xR sto] mA Aol W¥he FE3 ICR miceol Al 7154 thale] Wit 2 A A}

of A= = AT

i

aA A o5 A xF7] fl8te] AIN-76 2] & T Ao 40%7F AWoR FHHES
lards AF&sER aL, M7, eujAithy v &4k tAE Hole] 10% FEozE AUt
gto] A olE Az EI HAZ Hubkw Aol= AF ol HARE v A
SoEdskA vxzle] s xAEste] Hubskdvh 2 Aol AR th e 2L of
b 2y
74 24
AhA (Rflour) WA 7| 7bE 50g, A EEILF 18g, H 20g

W77k B0g, E57HF 18g, =¥F 20g, HIAF=1bg,
ZaEE 2 0.050g

2o HuslE 70g, LD 20g, TAE (B5 + TAN7]22)
T7g, Z2Z 2~ (0.06g

L mAek4) (R_omija)

Fn & 4vk4 (Br_ginseng)

ICR mice 427E Q2 JE(F)AA F43te] Ao A3t AU
hr light-dark cycle(07:00 ~ 19:00) Z7 |4 chow diet

9 2 e TN AFAL DAl A ¥ 7 2 AT L 233
o T& Witk HolBFE FUFS YA A TFSRYL ICR miced AHE o
¥ oBER4E Afe Padste FE43899

)=]
= T !
Number: PNU-2012-0118) A28}ty A& 7])7F FoF Aol b 22 A 5
ZAsqom o] wf = F A7F A 2o]E Addle] AolHHR <3 URAY L AF

S7HE wkt).



Table 2.1. Experimental groups

Group (n=7/group) Diet
Normal AIN-76A diet (5 g% fat)
HF-control
HI=Biscuit High fat diet (25 g% fat + 05% cholesterol) + v} (10%)
HF-Rflour

. e A (U A A2 dgEHE & #Hh
HF-R_omija

HEF-Br_ginseng

h A L ANEFH
9 AlS & w2 E 1243 A2 Al 7]aL zoletil (30 mg/Kg bw, Virbac Laboratories,
Carros, France)¥ xylazine (10 mg/Kg bw, Bayer Korea, Seoul, Korea) &3 48 &7
FARske] v ARl & B5E5 AUfste] Aol Attt @2 heparin tubeol 5]
3le 3,000 rpm, 4CelA] 2083F 94 FEd e, dojxl 4L -80Tl BHaatsith

t}. Plasma aspartic acid aminotransferase (AST) % alanine aminotransferase
(ALT) =4

LR 7led gae] b Yol v BaE &s] flgtel dF AST ¥ ALTS =%

Reitman-Frank® 2 ©]&3F ¥4kit(AM101-K, Asan pharm., Korea)E AF-&3Fo] =A 3%t}

t}. Total reactive oxygen species (ROS) =3

dF ROS =% Al 59 WHS o&d9r. 2, 7-dichlorofluorescin diacetate
(DCFH-DA, Sigma-Aldridge Chemical Co., USA)E 100% ol&-&9] =9 125mM stock
solutions- A|Z3Fe] -80TCeo| HASI T 96-well plateo] & 109t 50mM  phosphate
buffer(pH 7.4) 190ulE A 7}3k 5 125mM stock solutiong 50mM phosphate buffer(pH 7.4) %
g slo] 125uM DCFA-DA working solutions A Z3Fe] 50ul #7199t} PlateE The
multidetection microplate reader(BMG LABTECH GmbH, Allmendgruen, Ortenberg,
Germany)el|l &3, 333 ZE(fluorescence intensity) excitation 485nm/emission 530nmeol 4| )
Gl FAALE SR FAow 3057 SAsAY. "o T2 ROS %+ fluorescence per

min®. %= A4t}

g dF Adse #4 9 s9As A F5A
A% ] total cholesterol (AM202-K), triglyceride(AM157S-K), 22|32 HDL-C (AM203-K)

Clic=

'y

BANS o) &3 AR kit(Asan pharm., Korea)E AF&3te] =391l (Allain CC
et al, 1974, McGowan MW et al,1983), LDL-C+ Friedwald¥el &3] ALttt
(Friedewald WT et al, 1972). %74 & * 5+ (TC-HDLC)/HDLC=Z A 4F3}S ).
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Table 2.2. Body weight changes of mice fed experimental diet containing functional
dasik (dasik diet) for 9 weeks

Body weight (g) Total body weight gain

Group Tnitial Final ()

Normal 26.8+0.1"™ 34.7+0.8" 79+0.8"
HF-control 26,6205 42.6+0.8 165+0.6"
HF-Biscuit 26.7£0.5 453+3.2° 186+2.8"
HF-Rflour 26.2+0.4 42.9+0.4 165+0.9
HF-R_omija 27105 446x1.7% 17.7+0.9*
HF-Br_ginseng 26.4%0.7 439%2.0° 175+2.1*
Mean+SE

*"Data with different letters are significantly different with ANOVA followed by Duncan’s multiple range
test at p<0.05.
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Table 2.3. Weight of epididymal fat pad of ICR mice fed functional disk diet for 9

weeks
Group Fat weight(g)
Normal 0.32+0.04°
HEF-control 1.44%0.07*
HF-Biscuit 1.96+0.33"
HF-Rflour 1.46+0.17%
HF-R_omija 1.61+0.22°
HEF-Br_ginseng 1.67+0.26"

Data are mean + SE.

Data with different letters are significantly different with one-way ANOVA followed by Duncan’s
multiple range test at p<0.05.
NS: Not significantly different at p<0.05

F71d TS ARG W e i T 7
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Table 2.4. Weight of liver, kidney, spleen, and testis of ICR mice fed functional
dasik diet

Relative weight (g/100g)

Diet
Liver Kidney Spleen Testis

Normal 5.37+0.50" 1.73+0.11° 0.29+0.02° 0.82+0.03"
HF-control 7.61+0.63" 1.46=0.04° 0.32+0.02° 0.69+0.02"
HF-Biscuit 7.73+0.62° 1.34+0.05" 0.32+0.01° 0.73+0.07%
HF-Rflour 7.20+0.70% 1.43+0.08" 0.28+0.01" 0.66+0.03"
HF-R_omija 6.92+0.72% 1.32+0.04° 0.27+0.02" 0.630.03"
HF-Br_ginseng 6.05+0.26™ 1.46=0.06" 0.29+0.01° 0.650.03"

Data are mean + SE.

*’Data with different letters are significantly different with one-way ANOVA followed by Duncan’s multiple
range test at p<0.05. NS: Not significantly different at p<0.05
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Table 2.5. Alanine aminotranferase (AST) and aspartate aminotransferase (ALT)
levels of experimental group

Diet ALT (Karmen/ml)"” AST (Karmen/ml)
Normal 47 55+4.24° 50.29+5.24¢
HF-control 65.14+3.15° 76.68+3.90°
HF-Biscuit 53.98+1.62 60.54+2.00°
HF-Rflour 53.43+1.41° 62.19+1.74°
HF-R_omija 52.352.05” 60.36+2.52"
HF-Br_ginseng 54.38+4.92" 63.38+6.07"

YKarmen Unit = IU/L x 2.10
Data are mean * SE.
“Data with different letters are significantly different with one-way ANOVA followed by

Duncan’s multiple range test at p<0.05. NS: Not significantly different at p<0.05
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Table 2.6. Total reactive oxygen species concentration in the plasma of ICR mice
fed dasik diet for 9 weeks

ROS (Flu./min/mL plasma)

Normal 2723.3+931.4"
HF-control 3678.9+2356.2%
HF-Biscuit 5010.0£1783.0°
HF-Rflour 2866.1+1403.1°
HF-R_omija 2254.4+852.9"
HF-Br_ginseng 2503.9+811.3"

Data are mean * SE.
**Data with different letters are significantly different with one-way ANOVA followed by

Duncan’s multiple range test at p<0.05. NS: Not significantly different at p<0.05
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Table 2.7. Plasma triglyceride concentration of ICR mice fed functional dasik for 9

Triglyceride (mg/dL)

weeks

30.714+5.70°
40.33+3.95"
52.12+6.76"
474245 35"
39.64+5.41°
25.003.50°

Normal

HF-control
HF-Biscuit

HF-Rflour

HF-R_omija
HF-Br_ginseng
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Table 2.8. Plasma total cholesterol, LDL-C and HDL-C concentrations of ICR mice
fed functional dastk for 9 weeks

(mg/dL)
Total cholesterol LDL-C HDL-C
Normal 159.00£9.41° 67.67+7.62° 74.57+6.18°
HF-control 204.61+4.97 108.18+9.08" 97.06+4.07
HF-Biscuit 207.67+14.56 102.41414.99% 86.86+4.90%
HF-Rflour 197.67+4.63° 83.48+0.99% 96.87+6.21°
HF-R_omija 193.67+12.26 95.96+9.15 80.94+3.93%
HF-Br_ginseng 196.00+11.62° 101.14+4.93" 94.83+6.53"

Data are mean = SE.
*Data with different letters are significantly different with one-way ANOVA followed by Duncan’s multiple range test at

D<0.05.
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5w dl leptin receptor A8 v (C57TBLKS/] db/db mice)oll A 7|54 v ays 3
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1) A= L 4y

hud

h AeolAx
Aol A= ICR miceol A #&E vl o] A AAS a5 nfgto s Avs, Qv
A Hu| At o] 7leAdS gl arAl stk Ad 4ol AIN-93G standard rodent
diet (AIN-93G)ll vh4& 10% H7lsto A Xt e A7 2ol 42 keal/gel E%F
% 7FA™ carbohydrate, protein, fato 2 3+ 5= U7} 45, 20, 35%7F HE=E 2ol &
Z/3 8Tt



Table 2.9. Composition of experimental diet for db/db mice

g 7 A 2 @ H) AT A m g4t
g % g % g %

cornstarch 178.87 30.77 178.87 35.77 178.87 35.77
casein 90.00 18.00 90.00 18.00 90.00 18.00
dextrinized cornstarch 59.40 11.88 59.40 11.88 59.40 11.88
sucrose 45.00 9.00 45.00 9.00 45.00 9.00
soybean oil 31.50 6.30 31.50 6.30 31.50 6.30
fiber 22.50 450 22.50 450 22.50 450
mineral mix 15.75 3.15 15.75 3.15 15.75 3.15
vitamin mix 450 0.90 450 0.90 450 0.90
L-cystine 1.35 0.27 1.35 0.27 1.35 0.27
choline bitartrate 113 0.23 113 0.23 1.13 0.23
tert-butylhydroquinone 0.01 0.00 0.01 0.00 0.01 0.00
B g 7] 7} 28.40 568 24.26 4.85

b 3%7}f (o]mE) 10.25 2.05 874 1.75

& dn 7k (DZM&4H) 36.07 721
L m A= 7.28 1.46

SHAE (B bgreddr] 2~ 2g) 3.61 0.72

&= (o}F}A] o}, B A) 11.35 2.27
%F/]jl%‘r (C] 25 &) 9.71 194 10.31 2.06
T Zg s (Ydr) 0.02 0.00 0.03 0.01
500 100 500 100 500 100

b FE A%

A3 6F% CH57/BLKS/] lar- +Leprdb/+Lepr db mice 215E
(Hamamatsu, Japan)oll A F-d38te] A& AL&3Av. A% 23
Z71o| A4 Chow diet2}
AzE g A&AZl & 7 2 AlFo] FAdIA Az L&

5 %, 12 hr light-dark cycle(07:00 ~ 19:00)

H

Japan SLC Inc.

1C /J—];H

a5 dl LHrsieh Aol &
wEe YA AT, AT AL dFded T Z2 ATl FA3 v AT
A 2 ARE A Aol e THEToEA Kol Hd o3 Azt AFTSIHE WA

db/db miceE A& 2 T=AY G Fatdign FeAdEadddde o ¥ 4

A8+ E T Approval Number PNU-2012-0024).

h A L ANEFH

Ag ol Fa 107 &, vpAE 12417 AR 7131 zoletil (30 mg/kg bw, Virbac
Laboratories, Carros, France)¥} xylazine (10mg/kg, Bayer Korea, Seoul, Korea) &3 <
& B FASe] wiHA F BRE skl AgelA AstArh AL heparin
tubeoll A FH 3] 3000 rpm, 4Tl A 2023 94 Felg o, dojxl d732 -80TC| H#&
skeivtk. AE 5 PBS #t35ho] ﬂ7] W dols AAst AL g A, v, aLgk, HE 4
ool of A =

FEE AAS & FAE SASYGT F7]e €55 10% formalin £ Y
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5L Fder] 913 dF AST/ALT 5% &4 Reitman-Frank# S ©]83 24 kit
(AM101-K, Asan pharm. Korea)& Ab&3to] SA3vh A% 7& #¢ls 9% BUN-E =
creatinine &%+ Urease-Indophenol® & ©|-&3 kit (AMI165-K, Asan pharm. Korea) %
Jaffe-S- ©]8-3} labassay creatinine kit(no.290-65901, Wako Inc.)& AF&3le] =433t}
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(1) Total reactive oxygen species (ROS) &A
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(2) g5 AAR}LIEE §

5 22 W2hslE 5 %3= thiobarbituric acid-reactive substances (TBARS) W Hloz =
A3t plasma 10009 1% phosphoric acid 50x82} 0.67%¢] TBA £ 167u0-8 =3
o Whgolg ZAS ¥ o]F 4587 95-100C water bathol A #¢l F FA] AEdA Y
YA 713 A Akt vhSS 48] FAA717] 98] n-butanol 0.5mle H7He H O 800x gl
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AA e 7+ @ ANF 24L& FH3I F PBSE FH7Fsle] homogenizer (Polytron, PT-MR
3100, Switzedland)® A3}t x4 FARoE ALEST HH H 24 Fo] A
A AFZ Gl (choloroform : methanol, 2:1)2 A}&3le] Folch'(1957)0 ule} F&E31% 09,
o] & TG, TC ¥4 kit (Asan pharm., Korea)E Ab-&3le] A #3153}

o

mM, pH 7.2)= 3H Aol & 2= 5248 XA (Tissue-Tek OCT compound, Miles

Inc., Elkhard, IN, USA)E Ab&3to] Z4A Y. 29 x=4& 10% formaling AR5k

DA BT Z=EEz Ao, cryostatoﬂ/ﬂ 6 mFAZ cutting3t vl Cutting® AL
pzs

.

A Ay X]Zé_ (neutral fats)e <13}7] 913+ oil red O A A& A3t
slide F¥-8 100% propylene glycerole]l B7F 943 &3k t}2 294 oil red O
o 1083 dA3g & 60% iso-propanolel 3%-3F X 2sle] A HFHE AAE FHA
ANFAT o]F ZHFE 3H AFHS L hematoxyline & thx QA3kgich vpx o2
F= 3 A2 84 FUAR BASAT ol red O 902 FA AME A4

A= 48 v (Olympus CH30)] F28 shwate] A #zetgla, DMC advance

o
T A

o 2

ot
2

image softwareE AF-83} At}

vl XA g AL (SREBP-1, SREBP-2, FAS, HMGCR) ¥ ¢% #4d (NF-kB, COX-2,
iNOS) dujdo] HdaAgxx: 32l

(1) Western blot A& AXx

Oh Axd &5 AX
b =4 60 mgs FHdke] 200 102 cytosol extraction buffer [10 mM HEPES (pH 7.8),
10 mM KC, 2 mM MgCl2, 1 mM dithiothreitol (DTT), 01 mM
ethylenediaminetetraacetic acid (EDTA), 0.1 mM phenylmethylsulfonyl flouride (PMSF),
protease inhibitor cocktaillE H7}8le] &3 gty A A-S 2087 d&o HAsk &
109% NP-402 7}kl 4TelA 21,000 x g2 583 AT & 1 S5 das
gto] Alxd FEZH oz ARSI

N

==
NEA F&5 & J& FHAE cytosol extraction buffer®t 10% NP-40 &3FHS 2o



21,000 x golA 30x237F dAFE s, o] #A4E& 23] whRstith dAEe & 3 3
A& 50 9 high salt nuclear extraction buffer [50 mM HEPES (pH 7.8), 50 mM
KCl, 300 mM NaCl, 1 mM DTT, 0.1 mM EDTA, 0.1 mM PMSF, protease inhibitor] &
HA7bsto] Axd EFES 307 &< o=l WA SHA AlE wuksialth. o] & 4T A
FEAE FHste 3 FEEE AMESIT Alxd
ad @92 A=k A eF (Bio-Rad, Hercules, Ca, USA)
o= FHA39a, Axd 2 ¥ FFHES Laemmli sample buffer (Bio-Rad)¢t B

=
-mercaptomethanol-2 41| western blot ¥4-& A|# 2 A 23]

2 FEwe @A FRe Bio-

(2) A719s 2 dudo] AL <l
10 pgd @A S  SDS-polyacrylamide gels ©]&3le] Hdr|dso=w 3 F

acrylamide gelS- nitrocellulose membrane® = transferr] At} =40 ¥ membrane®] 13}

antibody 2 2xF antibody & 77} A 2gk ths ECL & whgAlA DAVINCHI Chemi
ol /] 43 3 &% bandE Image JINIH) Z & 1298 ALg3to] A #a19) v},

Primary antibody Secondary antibody
FAS Anti—Fatty Acid Synthase antibody (ab22750)
HMGCR HMGCR (H—300): sc—33827. Santa Cruz Biotech.

donkey polyclonal
SREBP-1 SREBP—-1 (H—-160): sc—8984. Santa Cruz Biotech. secondary antibody to
rabbit IgG (ab6802)

SREBP-2 SREBP—-2 (H—164): sc—5603.Santa Cruz Biotech.
NF—kB NFkB p65 (A): sc—109. Santa Cruz Biotech.
iNOS NOS2 (C—11): sc—7271. Santa Cruz Biotech..
goat polyclonal secondary
COX-2 Cox—2 (29): sc—19999. Santa Cruz Biotech. antibody to mouse IgG
) ) . (ab6789)
B—actin B—actin (C4): sc—47778. Santa Cruz Biotech.

A}. Statistical analysis
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Table 2.10. Body weight gain of db/db mice fed functional dasik diet for 10 weeks

Initial Body weight(g) 10weeks Total weight gain (g)
Rflour 30.32+1.24™ 42.40+1.74™ 11.92+1.13%
R_omija 31.18£1.08 38.50%1.45 6.55+1.43"
Br_ginseng 30.77+0.93 41.57+1.73 11.27+0.99°

Data are mean * SE.
*’Data with different letters are significantly different with one-way ANOVA followed by Duncan’s multiple

range test at p<0.05. NS: Not significantly dillferent at p<<0.05.
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Table 2.11. Adipose tissue weight of db/db mice fed functional dasik diet for 10

weeks
Diet Gonadal Peri-renal
Relative weight (g/100g) Relative weight (g/100g)
Rflour 574+0.26™ 353+0.46™
R_omija 598+0.22 3.47+0.11
Br_ginseng 550+0.18 3.27x0.17

Data are mean * SE.
NS: Not significantly dillferent at p<0.05.
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Table 2.12. Organ weights of db/db mice fed functional dasik for 10 weeks

Diet Relative(g/100g)
Liver Kidney Spleen Testicle
Rflour 8.35%0.75" 1.07£0.05™ 0.200+0.024" 0.466+0.010"
R_omija 8.04+0.49™ 1.15+0.05 0.216+0.024" 0.354+0.022"
Br_ginseng 6.94+0,29" 1.14+0.06 0.130+0.021" 0.495+0.019"

Data are mean * SE.
*’Data with different letters are significantly different with one-way ANOVA followed by Duncan’s multiple
range test at p<0.05. NS: Not significantly different

1}, AST, ALT, BUN-E % Creatinine X%

75 okl AFel od 3 e A Teel PlAE QTS AHEGS u WAt
ALT 3 AST FA7F o4 oz ol WMAYIv2 A= db/db vh¢29 3hol| Fa& 5o
7% oFsAlzl Aoz A7 E Q) ofo] Wl em itk 9 v gattiAa e v)eA v
22 ke Ves AR FAskE AUt sl wEbsv 3 el vla] A 7)sel v
A= ohale) ks 3k ZFolvt gl
Table 2.13. Effect of functional dasik on hepatic and renal function.
ALT AST BUN Creatinine

(Karmen U/mL) (Karmen U/mL) (mg/dL) (mg/dL)
Rflour 101.2£27.4° 202.1£21.1° 24.2+2,0™ 1.80.2™
R_omija 51.0£15.2° 138.1£29.9% 226414 1.7£02
Br_ginseng 50.0£6.5" 116.6+18.2° 19.6:0.8 1.9+0.1

"Karmen Unit = TU/L x 2.10

Data are mean * SE.

**Data with different letters are significantly different with one-way ANOVA followed by Duncan’s multiple
range test at p<0.05.

NS: Not significantly different
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Table 2.14. Effect of functional dasik on ROS and TBARS levels in plasma

ROS (Flu./min/mL) TBARS (nmol MDA/ml)
Rflour 18625.24 + 3590.39° 25.17+1.19%
R_omija 681250 + 2158.80° 26.78+2.91°
Br_ginseng 3108.10 = 847.78" 19.96+1.12°

Data are mean * SE.
“"Data with different letters are significantly different with one-way ANOVA followed by Duncan’s multiple
range test at p<0.05.

2. 7154 G2 o] 8% glucose homeostasisol VA= 9 IF
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Figure 2.1. Effect of functional dasik on glucose tolerance test in db/db mice.

Mean+SE. **Data with different letters are significantly different with anova followed by Duncan's multiple range test at p<0.05.
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Table 2.15. Plasma triglyceride concentration of db/db mice fed functional dasik for

10 weeks
TG (mg/dL)
Rflour 64.45+3.90™
R_omija 62.40+2.33
Br_ginseng 54.96+4.76
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Table 2.16. Plasma total cholesterol, HDL-C and LDL-C concentrations db/db mice
fed functional dasik for 10 weeks

TC (mg/dL) LDL-C (mg/dL) HDL-C (mg/dL)
Rflour 126.67+8.73" 21.48+3.28% 88.10+6.08"
R_omija 136.22+17.51* 42.13+12.84* 88.50+5.83"
Br_ginseng 86.53+2.92° 15.79+2.63" 57.34+4.13"

Data are mean * SE.
“"Data with different letters are significantly different with one-way ANOVA followed by Duncan’s multiple

range test at p<0.05.



Table 2.17. TG and TC concentrations in the liver of db/db mice fed functional
dasik for 10 weeks

Liver (mg/g tissue)

TG TC
Rflour 138.33+857™ 3.19+0.05™
R_omija 133.35+8.01 3.33x0.34
Br_ginseng 128.77+7.08 2.81+0.24

Data are mean * SE.
NS: Not significantly different at p<0.05.

3) =A%t BAg B3 149 A2A% A% G
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Table 2.18. Degree of hepatic steatosis in db/db mice

Dasik Hepatic steatosis (%)
Rflour 55.46%1.95"
R_omija 64.53+2.14"
Br_ginseng 53.76£0.97"

Values displayed are percentage(%) fat of total liver volume as determined by the
computer on ORO stained slides.
Data are mean + SE. *"Data with different letters are significantly different with

one-way ANOVA followed by Duncan’s multiple range test at p<0.05.



Figure 2.3. Degree of hepatic steatosis in the mice fed different dasik for 10

weeks.
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Figure 2.4. Effect of functional dasik on FAS and HMGCR protein level of liver in
db/db mice

Values are mean + SE. *"Data with different letters are significantly different with one-way anova followed by
Duncan’s multiple range test at p<0.05.
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Figure 2.5. Effect of functional dasik on SREBPs protein level of liver in db/db

mice

Values are mean + SE. *"Data with different letters are significantly different with one-way anova followed by

Duncan’s multiple range test at p<0.05.
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Figure 2.6. Effect of functional dasik on NF-kB protein level of liver in db/db mice

Values are mean = SE. abData with different letters are significantly different with one-way anova followed

by Duncan’s multiple range test at p<0.05.
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Figure 2.7. Effect of functional dasik on iINOS and COX-2 protein level of liver in

db/db mice
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Figure 2.8. Cross—over study design used in this human study.
‘Group A (n=15) consumed functional dasik (arrow with deviant crease line) first,
and after the washout period (empty arrow), biscuit (filled arrow) later. Group B
(n=15) did vice versa.
* Blood was collected in the morning on weeks 0, 3, 5 and 8.
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Table 2.19. Anthropometric characteristics of the subjects

Group A" Group B’
No. of subjects (men/women) 13 (3/10) 13 (3/10)
Age (years old) 48.3£6.0 49.0£3.5™
Height (cm) 163.6+0.1 165.5+0.1"
Weight (kg) 62.7£11.3 63.5+8.6™
BMI" (kg/m®) 23.3+2.8 23.242.7"

Data are meantSD. (n=13 each group)

‘Group A (n=13) consumed functional dasik first, and after the washout period, biscuit later. Group B (n=13)
did vice versa.

N5 Data in the each row are not significantly different.

UVBMT: Body mass index.

2 A A 59 A & o4 <l

AFolE Holx gFstow, AF deFy vwid AW FHAHE, gedE, 285 Afad

ARG oA F 2 oA dAR dFo] froAe AelE melA gof 49 A F Al
Al X

3,022+3,035°]

2,208+1,747 (MET-min/wk)2 7 i 25 H429 AASEEFS 74
3 Aow FAFglon, 3% Hyt F AHFH dF (kca) GAl AT 1781.64329.8¢ A
1598.9+345.9%, BT< 1635.6+356.991 4 15585+351.08 5+ & =% UdAA o] w2 439



Table 2.20. Comparison of pre and post-test results of physical activity and energy
and nutrient consumption

Group A" Group B”

pre post—test pre post—test
Physical activity s s
(MET —min/wk)" 3,022+3,035 2,926+2,883 2,069+1,377 2,208+1,747
Total energy (kcal/d) 1781.6+£329.8 1598.9+345.9™ 1635.6£356.9 1558.54351.0™
Total protein (g/d) 79.6+17.1 69.9+189™ 66.8+12.8 66.8+154™
Fat (g/d) 499+18.3 485+14.1™ 499+17.0 49.7+14.3™
Cholesterol (mg/d) 399.1£113.3 389.8+181.6™ 342.5£104.2 343.7+181.7"
Carbohydrate (g/d) 247.8+44.0 225.9+66.9™ 217.4+80.2 192.7+53.0™
Fiber (g/d) 20.8+4.9 21.0£6.7™ 16,0151 16.4+7.0™

pata are mean+SD. (n=13 each group)
Group A (n=13) consumed functional dasik first, and after the washout period, biscuit later. Group B (n=13)

gsid vice versa.
Data in the each row are not significantly different.

UMET: metabolic equivalent.
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Table 2-21. Comparison of fasting blood glucose (FBG) concentration of the
subjects (mg/dL)

Dasik Biscuit

pre post—test pre post—test

FBG 93.16+7.58 93.12+8.21™ 92.43+9.20 92.78+10.58™

Data are mean+SD (n=26 each group).
NData in the each row are not significantly different.
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Figure 2.9. Changes in fasting blood glucose (FBG) concentration of subjects
Data are meantSD (n=26)
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Table 2.22. AChange in fasting blood glucose (FBG) concentration of subjects
(mg/dL)

eriod Group A Group B

P (Dasik — Biscuit) (Biscuit — Dasik)
1% 0.45+5.94 0.18+8.11™
ond 0.50+2.88 —0.4346.02"™

Data are mean*SD(n=26).
NSData in the each row and column analyzed by student t—test are not significantly different.
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Figure 2.10. AChange in fasting blood glucose (FBG)
concentration of subjects

Data are mean (n=26).
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Table 2.23. Comparison of serum lipid profiles of the subjects at baseline and after

consumption with functional dasik or biscuit.
(mg/dL)
Dasik (n=26) Biscuit (n=26)
pre post—test pre post—test

TG 137.59+111.66 116.59£78.92™ 105.68£58.76 107.28+84.28"™

TC 216.41£35.60 206.67+27.64" 210.42+31.89 212.38+£30.66™

LDL-C 130.37£33.14 125.11£23.98™ 129.12+£27.65 132.08+33.09™

HDL-C 58.77%£15.59 57.38£16.32™ 61.12%£12.97 59.27£13.77"

Data are mean®SD (n=26 each group).
NData in the each row are not significantly different.
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Figure 2.11. Changes in triglyceride (TG) concentration of subjects
Data are mean*SD(n=26).
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Table 2.24. AChange in triglyceride (TG) concentration of subjects

Period Group A Group B
(Dasik — Biscuit) (Biscuit — Dasik)

1% 7.69+22.68% —12.08+18.40

ond 21.234100.86" —47.644+62.89

Data are mean*SD(n=26).
2®Data in the column analyzed by student t—test are significantly different at p<0.01
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Figure 2.12. AChange in triglyceride (TG)
concentration of subjects

Data are mean (n=26).
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Figure 2.13. Changes in total cholesterol (TC) concentration of subjects
Data are mean*SD(n=26).
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Table 2.25. AChange in total cholesterol (TC) concentration of subjects
(mg/dL)
eriod Group A Group B
P (Dasik — Biscuit) (Biscuit — Dasik)
1% ~9.85427.27 ~12.08+18.29°
ond 16.00+21.44 ~9.64+35.92"

Data are meantSD(n=26).
2®Data in the column analyzed by student t—test are significantly different at p<0.01
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Figure 2.14. AChange in total cholesterol (TC) concentration

of subjects

Data are mean (n=26).



@ LDL-cholesterol concentration

37 o 52 vjaA A3 & HEEES vlud Bgs 9 LDL Fd2"HE s&7)
-526 % 296 mg/dL= A el E EAEA F9gHe gloy, vgale HFHe 9
LDL Z#2HE v¥55 FAs9A v2d J4H7e S7he d3= vEy, 754 o
2le] LDL Zd&HE 5% A3t 234& g1E & J3dr).
250 5 250 a
Dasik Biscuit o B Dasik
E i e 20,00 Biscuit
'l:\lEr'1 r\‘/ /-% g 10.00
= j—— E = w000
% g.-—'"-h:“"" 100 - .-:—'_:"-:'i- E -_
A 3 5 000
E <]
o 50 - -20.00
=
: g4 -30.00
pre post Lok pos -40.00 -
Figure 2.15. Changes in LDL—cholesterol concentration of subjects
Data are mean*SD(n=26).
Table 2.26. AChange in LDL  cholesterol concentration of  subjects
(mg/dL)
eriod Group A Group B
P (Dasik — Biscuit) (Biscuit — Dasik)
1 —-8.92+23.51 —5.08+17.35™
2nd 11.00+£23.00 —1.86+34.95™

Data are mean*SD(n=26).

NSData in the each row and

46 —

column analyzed by student t—test are not significantly different.
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Figure 2.16. AChange in LDL cholesterol
concentration of subjects

Data are mean (n=26).
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Figure 2.17. Changes in HDL cholesterol concentration of subjects
Data are mean*SD(n=26).

th2l 9 vl A el A HDL-C s =7}
2] intervention period ¥ A W3lw A
g Aol A |27 A3# A HDL-C %4 ®Wisgkwgko] © Flow, w27 A3 F vas
AFe B Y A5 Fol 2 43 A HDL-C 34 WshaFo] A o e
t}.



Table 2.27. AChange in HDL  cholesterol concentration of  subjects
(mg/dL)

. Group A Group B
period . . . .. .
(Dasik — Biscuit) (Biscuit — Dasik)
1% —0.38+8.08 —3.00+2.97™
ond ~0.69%6.86 —9.3847.29™

Data are mean+SD(n=26).
"Data in the each row and column analyzed by student t—test are not significantly different.
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Figure 2.18. AChange in HDL cholesterol
concentration of subjects

Data are mean (n=26).
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WALE xdete] AW AW 248 dASA FAATE AE&E (1997 Fan W). w2}
Al lepting] ¥F & AXNHZFG WS BAwo] glo] v ETL FUMETFE & v %
= B F=vH1996 Rosenbaum M, 1997 Lonngvist F).

7154 v AF wE dF leptin v WEHE AHNAS W 7TA vl v
S 22 d¥oR FHAFAE &AL, vUale 353 A A%, 9.18+5.83 ng/mL
373 AHS A= 9.91+£8.07 ng/mLol

o.
7k AaE e SIARE o= A A



Table 2.28. Comparison of leptin concentration of the subjects
(ng/mL)

Dasik Biscuit

pre post—test pre post—test

Leptin 9.18+5.83 9.14+5.02™ 9.91+8.07 10.08+6.24™

Data are meanzSD (n=26 each group).
NSData in the each row are not significantly different.

® 3% insulin ¥Xx9 W3}

A+ 21997 Boden,

2 insulin B5E AXWEE o]9lo] leptin HEo] TS F= ol
& A AR v2E 243

1996 Kolacynski), leptin A2Hes S7HA 71H A A vkt 33}
A= FE AL (1995 Cusin).

7154 e AT A v2As AHE AT
uU/mL=Z, 557+£3.23° 4] 5914347 pU/mLZ < 7}3} Achange o= 1}
EFISES o tals FFHs 4 0864240 pU/mL, H&=AES AFHS 4% 0.33£270 1

e}
U/mL S7b8kelal, o= w24l Abol= il

ﬂr—(‘ m
rE
ot
ol
b
(il

Table 2.29. Comparison of insulin concentration of subjects (uU/mL)
Dasik Biscuit
pre post—test pre post—test
insulin 5.66£2.72 6.52+3.85™ 5.57+3.23 591+347™

Data are meantSD (n=26 each group).
NData in the each row are not significantly different.
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Data are mean (n=26).
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Table 2.33. Comparison of AST and ALT activities of subjects (Karmen unit/mL)

Dasik (n=26) Biscuit (n=26)
pre post—test pre post—test
AST 20.50+5.92 20.00£5.01™ 19734547 18.85+4.23™
ALT 156.36+8.46 16.13+£9.11™ 13.75£6.86 16.17+6.29™

Data are mean+SD.
NSData in the each row are not significantly different.
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Table 3.1. The results of the first round of selecting samples based on the pre—test.
sample Anti- Flavor .
% starch sweetner microbial enhancer Gil
. Mung beans
1 Rice cake flour starch Honey
. Mung beans Oligo-
z Rice cake flour starch saccharide
3 Rice cake flour Mung beans Oligo~ Xylose Propolis Omija
starch saccharide v P 4
4 Rice flour sa(c)chhga?I{ de Propolis Omija
. Oligo- ~ Red

5 Brown rice flour saccharide Propolis ginseng

b Rice cake flour Murslfarlgﬁans sa(c)chhga?I{ de Propolis Omija Bud (())1fl fiee

. . Mung beans QOligo- S

/ Rice cake flour starch saccharide Perilla Ol
san;ple starch

8 Starch omyja Dasik

9 Blackbean Dasik

10 Pine polen Dasik

11 Roasted bean Dasik 1
12 Roasted bean Dasik 2




Figure 3.1. The samples selected by the pre—test



Table 3.2. The information of 8 Dasik products used in this study

Sample Ingredients ‘é?ount Code
. ; Rice flour (Imgeumnimpyo, Seulsung nonghyup, Icheon Si, 50
Rice flour Dasik GyungGi Do, Korea), Rilour
(Ssal Dasik) Mung beans starch (Emart Co., Seoul, Korea) 18
Honey (Dongsuh Food Co., Seoul, Korea) 20
Rice flour (Imgeumnimpyo, Seulsung nonghyup, Icheon Si, 50
) GyungGi Do, Korea),
Rice flour Mung beans star(ch (Emart Co., Seoul, Korea) ) 18
.. . Oligosaccharide (C] Cheiljedang Co., Seoul, Korea), 20 -
Omija Dosik Omija juice (Moonkyungfarm Co., Moonkyung Si, 15 Rflour_ Omija
(Omija ssal Dasik) Gyungsangbuk Do, Korea)
Propolis (Withealth Co., Geochang Gun, Gyungsangnam 0.05
Do, Korea)
Brown n'ge flour (CFEA Co., Cheolwon Gun, Gangwon 70
: Do, Korea),
Brown rice Oligosaccharide (C] Cheiliedang Co. Seoul, Korea), 20
Red ginseng Dasik Red ginseng extract (Korea Ginseng Co., Dagjeon, 1 Brice_Ginseng_P
(IF n Dasit) Korea),
yeonmi nongsam Last Propolis (Withealth Co., Geochang Gun, Gyungsangnam 0.05
Do, Korea)
Pine pollen Dasik Pine pollen (Daegu, Korea), A0 PigeP
(Songhwa Dasik) Honey (Dongsuh Food Co., Seoul, Korea) 80
Black sesame Dasik Black sesame seed powder (Taekwang food Co., Seoul, 110
o , Korea), BSesame
(Heukimja Dasik) Syrup (Sugar, C] Cheiljedang Co., Seoul, Korea) 15
Bean Dasik Roasted bean powder (CFEA Co., Cheolwon Gun, 140
, Gangwon Do, Korea), Rbean
(Kong Dasik) Syrup (Sugar, CJ Cheiljedang Co., Seoul, Korea) 115
Mung beans starch (Emart Co., Seoul, Korea) 65
Starch Omija Dasik Omija juice (Moonkyungfarm Co., Moonkyung Si, 14
. . Gyungsanghuk Do, Korea), Starch_Omija
(Omija nokmal Dasik) Sugar powder (C] Cheiliedang Co., Seoul, Korea) 15
Syrup (Sugar, CJ Cheiljedang Co., Seoul, Korea) 12
Mung beans starch (Emart Co., Seoul, Korea) 65
Starch Green tea (power )
. Dongsuh Food Co., Seoul, Korea 0.51
Green tea Dasik (NARIZUKA Co, Takyo, Japan) 1 Starch_Green tea
(Nokcha nokmal Dasik) Sugar powder (C] Cheiljedang Co., Seoul, Korea) 15
Syrup (Sugar, CJ Cheiljedang Co., Seoul, Korea) 12
U.odgded AA
thaof 3t ARG F=slr] 9] HAME M| AHdo] ALY, Tale] W A3
stz Aqu) A At et 108-S AT



ou gale) Wsd 54e mds: A wALelE YA ES vk ma 154 o
uiE AR G AR Bl A §7), AL EEHOE g Wy L AAE 2
st

@) 23 &4

ALLAES B HPeIN 9T AR 9%, F, o, 244 2 0% B4 9 wA
golE Mustgior] ol FAstgm, odF WA BY P AP grEde
HASFATHTable 33). °|F ALLAT] hae] 54 8 Prhgne 4504 dix F
W A%, dAe Fo B5A B4 U 4uE BAY 0 Agshs EFNES
Aursteln.

G Aw 2 D AA
Aol BARAS 93 A

2 Aol Azste] Apgsigon, A G u Sl o
A Aoz AANA Helms

)
4 A E o] 150mEe] 3olE #H(Happy Pack Co., Seoul,
Korea)oll & 7§ wolr #ntE F74& ol HA2(20£2T)0] Bk sidEL 7 A ¥
B23HE Fo)7] flstel WA R AEE H7F g H, 1539 F2 Abs 7FA A YA 4
Mol ANBE vhA HristEE shelew, Ao Alm WHE 3AE drEE ARRSEY] AlA] A

o] 913l ¢ 77} WA A XEE ).

Ul AlmE grell AAAQD Aozt e A Sobry] e v B4R (multivariate
analysis of variance, MANOVA)-S 2 A|g, w3 Z+zbo] #ad EA diga A& 7l
92 z}o]lE olr 7] el BEAFHEA (analysis of variance, ANOVA)XS Fdstlow, o1 4
o whe} Duncan’s multiple range testES A A 31o] (P<0.05) Hat o] AL E H b w3t
ANBRE Y] W4 EAEY AolE Qofste AR F Jrsm: 54E Hdgs 483t
FAE Y (principal component analysis, PCA)S &3 PCAYE XLSTATXLSTAT
version 2011, Addinsoft, New York, N.Y., US.A.) X238 AREsle] 4393, 1 9
2E B42 SPSS 180(SPSS Inc., Chicago, Ill, US.A.) 22038 A3

o



Table 3.3. Definitions standards of Appearance, Odor/Aroma, Flavor/Taste, Texture, and After

taste attributes used in the descriptive analysis of the 8 Dasik samples

Descriptors Abbrev. Definitions Reference samples
Appearance Brightness BrightA Intensity of brightness Color wheel
attributes Black BlackA Intensity of black color Color wheel
Yellow YellowA Intensity of yellow color Color wheel
Brown BrownA Intensity of brown color Color wheel
Red RedA Intensity of red color Color wheel
Particle ParticleA Intensity of particle size associated with Chalk dust (Mungyo Co., GimhaeSi,
size appearance of chalk dust GyeongsangnamDo, Korea)
Appearance of CaramelA Appearance of elasticness associated with ~ Milk caramel (Orion Co., Seoul, Korea)
caramel milk caramel
Softness SoftA Intensity of particle size associated with Marshmallow (Samsung Tesco Co.,
appearance of marshmallow Homeplus, Seoul, Korea)
Transparent TransparentA Intensity of transparent associated with Gamja Tteok (Samsung Tesco Co,
surface appearance of potato I)ice cake (Gamja Homeplus, Seoul, Korea)
Tteok
Rough RoughA Intensity of roughness associated with Churros (Samsung Tesco Co.,
surface appearance of Churros Homeplus, Seoul, Korea)
Glossy GlossyA Intensity of glossy associated with Yakgwa (Samsung Tesco Co,,
surface appearance of Yakgwa Homeplus, Seoul, Korea)
Moistness MoistA Intensity of moistness associated with Cheese cake (Shany Co,,
appearance of cheese cake SeongnamSi, GyeonggiDo, Seoul,
Korea)
Odor/Aroma Sweet SweetO The smell associated with sugar 2% Sucrose (Duksan Pure Chemical
attributes Co. Ltd., Hwaseong, Gyeonggido,
Korea) solution
Sour SourO The smell associated with vinegar drink Pomegranate vinegar drink (Hong-cho,
(Hong-cho) Daesang Co., Seoul, Korea)
Burnt BurntO The smell associated with the ash of burnt Ash of burnt paper
paper
Spoiled StofuO The smell associated with spoiled tofu Tofu (Samsung Tesco Co., Homeplus,
tofu Seoul, South Korea) kept at room
temperature for 3days.
Raw rice RriceO The smell associated with raw rice Raw rice (Imgeumnimpyo, Seulsung
nonghyup, Ieheon Si, GyungGi Do,
Korea)
Grass GrassO The smell associated with fresh grass Lettuce (Samsung Tesco Co,
Homeplus, Seoul, South Korea)
Alcohol AleoholO The smell associated with soju 0.5% Ethyl alcohol (Duksan Pure
Chemical Co. Ltd., Ansan, Gyeonggido,
Korea) solution
Cinnamon CinnamonO The smell associated with cinnamon Cinnamon (Samsung Tesco Co.,
Homeplus, Seoul, South Korea)
Gusuhan GusuO The smell associated with barley tea Barley tea (Haneulbori, Woongin foods
(Bori-cha) Co., Seoul, Korea)
Kum-Kum KumO The smell associated with fish sauce Fish sauce (Daesar)lg Co., Seoul,
Korea,
Flower FlowerO The smell associated with flower Edible flower (Samsung Tesco Co.,
Homeplus, Seoul, South Korea)
Flavor/Taste Sweet Sweetl Fundamental taste sensation of which 2% Sucrose (Duksan Pure Chemical
attributes sucrose 1s typical Co. Ltd., Hwaseong, Gyeonggido,
South Korea) solution
Gam-cho GamchoF The taste associated with Gamcho Gamcho (Samsung Tesco Co.,
Homeplus, Seoul, South Korea)
Chest nut ChestnutF The taste associated with chest nut Steamed chest nut (Samsung Tesco
Co., Homeplus, Seoul, South Korea)
Greasy Greasyl Aromatics assoclated with butter Butter (Seoul milk Co., Seoul, Korea)
Astringent AstringentF The feeling which shrivels the tongue Green tea (Can type, Taepyeongyang



assoclated with tanning

Co., Seoul, South Korea)

(Hong-cho)

Leftuce Lettucel Aromatics associated with fresh lettuce Lettuce (Samsung Tesco Co,
Homeplus, Seoul, South Korea)
Raw rice Rricel Aromatics assoclated with raw rice Raw rice (Imgeumnimpyo, Seulsung
nonghyup, Ieheon Si, GyungGi Do,
Korea)
Rice RiceF The taste associated with steamed rice Steam the rice (Imgeumnnimpyo,
Seulsung nonghyup, Icheon Si,
GyungGi Do, Korea) for about 20
minutes
Burnt BurntF Aromatics associated with burnt rice Over cooked rice (Imgeumnimpyo,
Seulsung  nonghyup, Icheon S,
GyungGi Do, Korea) for about 20
minutes
Sesame Sesamel Aromatics associated with sesame seed Ground sesame seeds (Ottogi Co.
Ltd,, Anyang, Gyeonggido, Korea)
Texture Refreshment RefreshmentT The feeling of refreshing in the mouth 2% Mouthwash (Garglin, Dong-A
attributes assoclated with mouthwash pharmanceutical, Seoul, Korea) solution
Softness SoftT The feeling of softness in the mouth Marshmallow (Samsung Tesco Co.,
assoclated with marshmallow Homeplus, Seoul, Korea)
Particle size ParticleT The mouthfeeling of particle size associated Rice powder (CFEA Co., Cheolwon
with rice powder Gun, Gangwon Do, Korea)
Cohesiveness CohesiveT Intensity of scattering in mouth
Sticky Sticky T Degree to which soli is viscous Milk caramel (Orion Co., Seoul, Korea)
Coated Coll T The mouthfeeling of greasy Yakgwa (Samsung Tesco Co,,
with oil Homeplus, Seoul, Korea)
Aftertaste Bitter BitterAT The aftertaste associated with black coffee  0.03% Caffeine  (Sigma-Aldrich
attributes Chemical Co. Ltd, St. Louis, MO,
USA) solution
Lettuce LettuceAT The aftertaste associated with fresh lettuce Lettuce (Samsung Tesco Co,
Homeplus, Seoul, South Korea)
Astringent AstringentAT The feeling which shrivels the tongue Green tea (Can type, Taepyeongyang
assoclated with tannins, after eating Co., Seoul, South Korea)
‘ i f { A
Umanmi UmamiAT Fundaé%%r})tsa% utl%rg s%&;&s@ %p?c aJWhlch 0.3% ME% %Lgr’;at lsz(lj %ﬁl)l()&l
Coated CollAT The mouthfeeling after swallowing of Yakgwa (Samsung Tesco Co,,
with oil greasy Homeplus, Seoul, Korea)
Tub-Tub TubAT The after-feeling which some grounds still 14g Powder made of mixed grains
remain in mouth (Samsung Tesco Co., Homeplus, Seoul,
South Korea) solution
Sesame SesameAT The aftertaste associated with sesame seed Ground sesame seeds (Ottogi Co.
Ltd,, Anyang, Gyeonggido, Korea)
Sour SourAT The aftertaste associated with vinegar drink  Pomegranate vinegar drink (Hong-cho,

Daesang Co., Seoul, Korea)
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Table 3.4. Mean intensity values of 47 attributes for the 8 Dasik samples evaluated by the

Korean panel

Rflour lgl;]}ljg— ]ilz rslggép PineP Bsesame Rbean S(ganr]lpjl;_ grt:éﬁlga
Appearance BrightA 132 110b 8.1 1.0’ 15 34 104 99"
attributes BlackA 16 2.0 36 2 136° 60" 18 30°
YellowA 23 14 48 126° 15 23 1 15
BrownA 16 z 85" 18 13 13 LI 1
RedA 14 75 19 LI 10 1.9 85 10
ParticleA 84 68 48 25% 3(° 1.9 25% 41°
CaramelA 45" 43" 2.3 9.7 56" 8(° 36% 38"
SoftA 38 38 e 05 4 39 79 B4
TransparentA 54 51 14 14 10° 16 25 16*
RoughA /i 71® 60" 39° 51" 45 45" 51"
GlossyA 30" 35 20% 18 75 75 34 36
MoistA 38 44% 35° A1° 87 8o® 68" 58"
Odor/Aroma Sweet0 35° 34° 58" 51° 68" 88 60" 68"
attributes Sour0 147 9 147 by 1 b B 36"
Burnt0 10 L0 40 12 64 43 LI 12
Stofu0 21° 23 18 45° 18 L7 25" 34
Rrice0 38" 95" 307 17 26" 9.4 16 16
Cinnamon0 10 12 31 2 15 268 2 13
GusuO 14 11° 57 15 73 ba z z
Kum0 21" 21" 9 45° N 9 21" 27
Flower0 16 24 17 41 10 LI 45 39
GrassO z 157 14% 23 z 13 9P 6.1°
Aleohol0 15% 20° 12 25 12 15 25 21
Flavor/Taste SweetF 74" 27 46° 65° 6.1 73 88" 02
atiributes GamchF 309 19 AF 31E 367 36% 24% 307
Chestnu(F 17 14 5% 17 32 56° 12 14
GreasyF 21 17 35" 41" fiix 6.° 21’ 28"
AstringentF 18 1.9 75 46 56 46" 15 27
LettuceF 12 16 1.3 25 14 1. 18 62
RriceF 53¢ A6 25" 16 20" 1.9% 15 Ak
RiceF 41 38 19 12% 16" 187 1.1 1.1
Bum(F 1.3 Ad 5.3: 1'22 71 45" 1.0; 1.0;
SesameF 24 L7 55 L7 87 8.2° 11 15
Texture RefreshmentT 14 L8 LI 16 L0 ¥ 45 40°
attributes SoftT 56" 31° 6.5 106” 89" 48" 118 01"
ParticleT 69 6.4 43 24 34 9% 15 90
CohesiveT 57 2P 54 73 i 73 09 g1®
StickyT 3.9; 6.52 3.06: 1.9?; 30° 01 1.7; 2.152
Coll T 26 23 A7 41 8(° 6.9° 30 34
Aftertaste BitterAT 14 15" 49" 28 6.0° 41° B 23"
attributes LettuceAT LI 18 15 25 16 14 17" 51
AstringentAT 234 Ak 8 45" 61" 50" 19" 35"
UnmamiAT 347 9.4 9 A1 33® 20% 36° 38
CollAT 99" 17 31" 20" 65° 57 20" 39"
TubAT 95 26° 6.4° 36° AT 46" 15 25
SesameAT 23 2" 53 20" 1 67" 1.1° 157
SourAT 15 29" 11 16 10° 11 54 26"

"Mean values with in the same row with the same alphabet superscripts do not differ significantly (p<0.05)



(5) thAe) e EHWR FARE BAS AN Aok A 1 FARECDI A 2 AR

3
55%E AHete] & WEe 6869%E Attt

ol
E
offt
lo
N
o
—
N
X
IS
o
(@)
(o))

(PC2)e] z+zt

(Figure 3.2).

AlgEo] AR o Fatd AEE ¥ PCle| 3l Brice_Ginseng_P, Bsesame$}t

Rbean A&+ o] Whakol] A she] ‘magsl) ‘Frpsh Fu)’) g &) 2 WS
3 1

gu)’ EAS F=2 yehde AES ¢ F 203, Rflour_Omija, Starch_Omija

gl
Starch_Green tea A5 &9 Wk 9123t 9o ‘whe AE7F a1, A &) &
As T2 YedteE AS 4 5 ATk
PC2o] tha] Rflour ¢ Rflour Omija A& %] Wgko 7 A 3le] #e ‘A A
=7  =aLn 4 Z717F A2y g ) 54 o] AskA UEtval des ¢ oA
PineP, Starch_Omija ¢ Starch_Green tea Al&5& &9 WeFoz QA 3o ‘A A

AT



F2 (25.55 %)

0.75

Brigh

0.25

-0.25

Alcoh
Re

-05

Variables (axes F1 and F2: 68.69 %)

TransparentA

\\¥/

——
"]
=
-
=8
m
=

RriceO
.".

UmamiaT

eetF

4

I \ MolstA
ent0 \

Softd

hesiveT

nutF

_JSesameAT

esameF
BurntF

sy EusuD
urntd

tF
terAT

-0.5

-0.25

0 0.25 0.5 0.75
F1(43.15 %)

F2 (25.55 %)

(=]

Observations (axes F1 and F2: 68.69 %)

Rflour m

[
Rflour_Omiia

(b)

|
Brice_Ginseng P

Starch_Greentesa
| L n
Starch_Omija PineP

H Rbean

N BSesame

0 2

F1(43.15 %)

Figure 3.2. PC loadings of the sensory attributes (a), the 8 Dasik samples (b) evaluated by the Korean panel
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EAERS =t avA TERed S AR Fo o Fdom AHslvh. PSLRE
XLSTAT(XLSTAT version 2011, Addinsoft, New York, N.Y,, US.A.) X288 Alg3}9]
23193, ANOVA #4-2 SPSS 18.0(SPSS Inc., Chicago, I, US.A.) 22198 AFE3}
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A YE Starch_Omijasl A 914 2 2(p<0.05) 714 worow], o Az 2o wug F
AEZ 3§ Starch_Green teao] 4 Weld. e A=V @3, fdoy 7|E3 & §A4E
7F2 Bsesame®}, 3HEY 4A7F A2l AR 54E 7 Rflour®t Rflour Omija™ €3 7] &
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Table 3.5. F-values and p—values associated with effect of sample, country and sample X Country on consumer acceptability
and consumer’s attitude scores of 8 Dasik samples

Category Sample Country Sample X Country
F-ratio p-value F-ratio p-value F-ratio p-value
Overall liking 19.110 0.000 2.252 0.106 10.013 0.000
Appearance liking 12.202 0.000 22.782 0.000 5.266 0.000
Liking Odor liking 18.905 0.000 10.052 0.000 22.757 0.000
Flavor liking 20.591 0.000 3.800 0.023 19.780 0.000
Texture liking 25.809 0.000 5.593 0.004 7.032 0.000
Willing to try again 22.820 0.000 2.348 0.096 12.672 0.000
Attitudes  Willin to
recom%n end 21.488 0.000 3.757 0.024 12.052 0.000




Table 3.6. The mean intensities of on consumer acceptability scores of the 8 Dasik samples by Korean, Chinese, and Western

panel

Brice_
Rflour gg%g— ginseng_ PineP Elg ¢S4 Rbean 8?1?51— éﬁgﬁé a F-ratio P-value
Overall Korean 4.6 3.3¢ 45" 32 6.0° 6.0° 4.1% 3.9° 29.279 <0.000
o Chinese 3.7 3.7° 4.1 55° 53" 5.9% 5.0 A7 10.378 <0.000
liking Western ~ 3.9° 3.9° 4.2 3.6° 5.5 5.1 5.7 5.1 6.769 <0.000
Appearance  Korean  55% 51 6.1 AT 5.0 5.9 6.7" 5.7 11.474 <0.000
o Chinese 43" 4.9% 4.8% 5.1 5.9 5.7% 5.9 5.0° 7572 <0.000
liking Western 5.6% 6.1°° 6.0" 5.1 46° 5.9bed 6.8 6.9° 6.363 <0.000
Korean 4.8% 4.29 59" 3.0° 6.4° 6.6 4.2¢ 4.5% 52.171 <0.000
Odor liking Chinese 3.4° 3.4° 4.3° 5.9° 4.8™ 45" 5.0 49" 16.271 <0.000
Western 46" 4.0% 5.5° 3.5¢ 5.8 4.9 5.8 517 7.350 <0.000
Korean 4.7 3.0° 4.3 29° 6.3 6.3 3.9° 4.1 38.672 <0.000
Flavor liking  Chinese 3.0° 3.2° 35° 58" A7° 4.1° 45" 46" 18.459 <0.000
Western 3.8%% 3.8% 4.3 3.2° 5.7 4.8 5.7 49" 8119 <0.000
Texture Korean 39" 3.1° 35 3.4 5.8 5.7° 43" 44" 25560 <0.000
- Chinese 3.2° 3.4° 3.6° 55° 5.0 4.6 45" 4.4° 14.216 <0.000
liking Western 3.6° 3.8 3.6b 4.0° 5.7 5.4* 5.4* 5.4* 8621 <0.000

UMean values within the same row with the same alphabet superscripts do not differ significantly(p<0.05)
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Figure 3.3. Consumer attitudes about willing to try again by Korean, Chinese, and

Western panel
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Figure 3.4. Consumer attitudes about willing to recommend by Korean, Chinese, and

Western panel
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Correlations on axes tl and t2
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Figure 3.3. PLSR result indicating the relationship between sensory characteristics
of 8 Dasik samples and consumers acceptability by Korean panel; OL-Overall
liking, APPL-Appearance liking, ODL-Odor Iliking, FLL-Flavor liking, and
TXTL-Texture liking.
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Correlations on axes t1 and t2
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Figure 3.4. PLSR result indicating the relationship between sensory characteristics
of 8 Dasik samples and consumers acceptability by Chinese panel; OL-Overall
liking, APPL-Appearance liking, ODL-Odor Iliking, FLL-Flavor liking, and
TXTL-Texture liking.
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Table 3.5. The list of attributes that the consumers liked and disliked about the 8 Dasik samples by Korean panel

Eflour Eflour Omija Erice (inseng P PineP ESesame Ebhean Starch_Omija Starch_Greentea

Brightnesz None of above Brightness None of above Familiar flavor Familiar flavor Brightness Brightness

Swest flavor Erightness Familiar flavor Color Swest flavor Chewing texturs Color Color

Color Color Color Erightness Chewing texturs Swreet flavor Softness Sweet flavor

None of above MNone of above Familiar texturs Familiar texturs Swest flavor Softness

Lilcing Sofiness Softnesss Sour flavor MNone of the above

Thiz sample is Elasticity
scattered easily in Color
mouth Glossy
(Flpzasr Brichtnazs

Fesidues left in - Roughness Residues left in the Fesidues l=ft in the mouth  Residues laft in the Residuses left in the  Sour flaver Astringent

the mouth Besidnes laft in the  mouth Astringent mouth mouth Thiz zampla iz Residues left in the

Foughness mouth Astringent Thiz sample is scatterad ~ None of above Stickoy scattered easily in - mouth

Disliking Dryness Lacking in luster Dryness eazily in mouth None of above mouth Sweet flavor
~ Shcky Sticloy Roughness Thiz zample smells off
Particle size Astringent This sample iz Lacking in luster

Elasticity

seattered easily in

maonth

Dryness




Table 3.6. The list of

attributes that the consumers liked and disliked about the 8 Dasik samples by Chinese panel

Eflour BEflour Omija Brice_Ginseng P PineP BSezame BEbean Starch_Omija Starch Greentea
Brightness Brightness None of the above Brightness Brightness Brightness Brightness Sweet flavor
None of the Particle zize Sweet flavor Color Color Particle zize None of the above
above Colot chewing texture Glozey Gloszey Color
None of the above Mdpisiness Swreet flavor chewing texturs
Liking Softness Sour flavor Softness
Familiar texture chewing texture Familiar texture
Familiar flaver Familiar texturs Familiar flavor
Familiar flavor None of the above
Greasy
lacking in luster Brightness Burnt flavor Dryness Mene of the above Astringent Sweet flavor Bumt flavor
Swest flavor Particle size Astringent Eesidues left in the mouth Boughness Sour flavor Dryness
Sour flavor Elasticity Foughness Mone of the above Diyness Astringent Residuas left in the
chewing lacking in luster Dryness Besidnes left in the Diryness mouth
Spoiled flaver  Sour flavor Reezidues left in the mouth Residues left in the MNone of the above
Disliking Astringent Spoiled flaver mouth mouth
Foughness Astringent
Dryness Roughness
Besidues leftin - Dryness

Residuss l2ft in the
mouth




Table 3.7. The list of attributes that the consumers liked and disliked about the 8 Dasik samples by Western panel

Eflour Eflour Omija Brice (inseng P PineP ESesame Ebean Starch_Omija Starch_Greentea
Particle size Color Particle size Erightness Particle size Particle size Erightness Particle size
Color chewing texture Color Color Swest flavor Color Color Color

MNone of the

Mone of the above

Mone of the above

Swraat flavor

chewing texture

Swvest flavor

Swreat flavor

Swveet flavor

e above Softness Mpistness chewing texture Sour flavor Befreshing flavor
Liking Mone of the above Softness Mpiztness Refrazhing flaver  chewing texturs
Familiar texture Softness hdoistness Softness
Familiar flavor Familiar texture Softness Familiar texture
Familiar textura
Chewing Chewing Color Astringent Color Color None of the above  Sweat flaver
Diryness Diyeness Chewing Dryness Bunt flavor Chewing Mone of the above
Dl Foughness Foughness Bumt flaver Residues laft in the mouth Residues leftinthe  Dryness
© Sticky Stickoy Dryness mouth Sticky
Residues left in Residues left in the Residues left in the
the mouth mouth mouth
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No Ingredients Preparation Quantity for Weight for Flavor | Attributes | Region Subject
A attitude
BHM 7| JEE - =3 = 100: 1) 50 Grams Brghtness | Korzan, Native
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Al 48, 34 AAI A EA screening © JAFTEA HI A%
Ao AFg=mda AT A A4 (A 4 AF-FA)
4.1. 3B FAH D AAXE EAS= AAIH EZ screening L A A
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b, 3B, FAE F 1059 AAAEd EAE AAddHEA screening

2 AFRAe HE FiRe ¥ AT UAE bl At & e b dAddd=4d s
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ot

olE 9lste] HFol] AMEHE 10 T HAXFES EAuFE Fotol emA, Az, ok
&, A9, F37HE, AT, £, oA, rkes AAsk, ZREgae fdadA

T OEA TS Liseria monocytogenes ATCC 7644, Listeria monocytogenes ATCC 19114,

Bacillus cereus ATCC 10876, Staphylococcus aureus ATCC12600, S. aureus MRSA
ATCCA433000)™, ¥ |ATS Escherichia coli O157:H7 ATCC 35150, Salmonllea
Typhimurium ATCC 19586, Salmonllea Typhimurium DT 104, Pseudomonas aruginosa
ATCC 10145, Enterobacter sakazakii ATCC 29544, <=+t Staphyloccoccus mutans,
Staphylococcus mutans KCTC 3065, Staphylococcus sobrinus KCTC 5134, Staphylococcus
sobrinus KCTC 5134, P. Gingivalis KCTC 53525 AF&3F3t).



Figure 4.1. Agar diffusion assay of the effect of propolis against Staphylococcus
mutans and Bacillus cereus ATCC 10876

Figure 4.1 agar diffusion assayE H.oF% AR, ZF 9] Overnight cultureE 0.75%
soft TSAo] =3l & ZTRZAE 1/2 wl&E serial dilutiondte] 10u® F3k5ich o] &
Wakae Al 241 7F BaEle] diffusion A% $- 37°C ol A 18A17F vl FA AL vk § it &
ol 3t sensitivityE V]S, Figure 4.19]1 4% St. mutans®} B.cereus ATCC 108767}
T2y g3k I EE Ho 59l
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Table 4.1. Antimicrobial activity of tested antimicrobial substances from Korea

against 15 foodborne and oral microorganisms

L maytapres L nooytageres B caas St aras MRSA
ATCC 7644 ATCC19114 ATCC108%6 ATCC B0 ANICCA330
60%EICH |nheane | 555 BR6EICH| nheane | E7=| 604EICH nheare] Er=606ECH heand S5 60%ECHnheare | S5
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e + + + + + + +
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s + + + + + + + +
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== + + + + + + + + + + + + + + +
OfEE + + +
7pE + + + +
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DK |+ +
aBE |
O + + + + +
i + + + + +
o + +
2 + | 4 +
= + + + + + + + + + +
(S + + |+
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Table 4.2. Yield of extraction of antimicrobial activity

A= 60% EtOH 9%% n-hexane ErFE
Lu| =t 51.64 9.34 55.82
A 31 1 21.88 9.20 16.86
e 19.24 7.02 17.56
A7 9.92 0.92 9.30
e 16.62 1.78 21.32
A< 12.16 1.10 13.38
& 28.10 540 21.92

Table 4.3. Antibacterial effects of propolis on microorganisms (propolis 10 xf)

Propolis concentration (mg/ul)
2.22 1.11 0.55 0.275 | 0.138

B.cereus ATCC 10876 4+ +++ ++ ++ +

L.monocytogenes ATCC 7644 + + + - -

G+ L.monocytogenes ATCC 19114 ++ + + - -

S.aureus ATCC 12600 +++ - - - -

MRSA ATCC 43300 ++ ++ + + +

En.sakazakii ATCC 29544 + - - - -

Pse.fluorescenes ATCC 19145 + - - - -

G- S.typhimurium DT104 ++ + - - -

S.typhimurium ATCC 19586 + + - - -

E.coli O157:H7 ATCC 35150 ++ + - - -

Oral S.mutans +4+ +4+ ++ ++ +

micr S.mutans KCTC 3065 ++ + + + -

vorg S.sobrinus KCTC 3308 +++ +++ ++ ++ -

i S.sobrinus KCTC 5134 +++ +++ +++ ++ +

ms P.gingivalis KCTC 5352 + + + + +
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o FrdEAde] MEgSHAs dyjoltt, Z2E&E A 0555 mg/me 2 40, 60, 80 1¥]aL
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Table 4.4. Antimicrobial activity of heat treated and acid controlled propolis

microorsanisms Heat treatment Acid treatment
£ 40°C 60T 0T 100C pH4 pH6 pH8 pH10
B. cereus ATCC 10876 ++ ++ ++ ++ - - - -
L. monocytogenes 3 3 3 _
ATCC 7644 i i i i
L' Z%g%wfg’fffes + + ++ ++ + + + +
S. aureus ATCC 12600 + + + - - + + +
MRSA ATCC 43300 - + + - - + - -
S.t yphumurium DT 104 ++ ++ ++ + + + + +
S. typhin%g%gn ATCC _ . . . N 3 N N
En. sak%ggﬁi ATCC N N N _ . . . _
P. fluorescene ATCC 3 3 3 3
10145 i i i i
E. coli O§EZ5%I7 ATCC - - - B . . . .
S. mutans - - + - - + - -
S. mutans KCTC 3065 - - - - - + + -
S. sobrinus KCTC 5134 - + - - - + + -
S. sobrinus KCTC 3308 - + + - - + - -
P. Gingivalis KCTC 3 _ _ _ _
5352 i i i




7. 4AdFE A (Minimum Inhibition Concentration)
Table 458 ZRZg 29 1570 3t HrAds=dqrt ALAd 55 Agar diffusion

assayE &9l Al &3]

Table 4.5. Antibacterial effects of propolis on microorganisms (propolis 10 xf)

MIC (mg/ul)
B.cereus ATCC 10876 0.138
L.monocytogenes ATCC 7644 0.55
G+ L.monocytogenes ATCC 19114 0.55
S.aureus ATCC 12600 2.22
MRSA ATCC 43300 0.138
En.sakazakii ATCC 29544 2.22
Pse.fluorescenes ATCC 19145 2.22
G— S.typhimurium DT104 1.11
S.typhimurium ATCC 19586 1.11
E.coli O157:H7 ATCC 35150 1.11
S.mutans 0.138
O r al S.mutans KCTC 3065 0.275
microorga S.sobrinus KCTC 3308 0.138
nisms S.sobrinus KCTC 5134 0.138
P.gingivalis KCTC 5352 0.138

v AAZEA Y AT HA FAFS] AFAS 1A tE A9

7t §+¢] Overnight culture®  ®j%¥e} %7} 10°CFU/ml7} QE% TSBel| 343 2] 4
of ¥EE U2/ A3 T2 & (900, 225, 56.25 mg/M)E Folo] 37°C oA vk
Qzroni Wwd ZR4s AAh. AP} #o %H% gto] TSAo| =k 3

37°C oAl 18A1zF ¥i<¥ste] ZEE A ZF oo e Fr e v F AAEHE

= e

ol ©

i L
conoly & A3t YeRIY. Ad A= 3HA w53l Har ks YEeR

AdAd, 22 avE HUbe A @& gixkare] Ajzke] Al wEl wrt FUEE A
g 2229 F27l & 5 2 A o o] ZA APE3E ZE5S By o
o Fded AT Aol % ‘W ol vlE] ZzEExd v UEEV =99 Fad 2
) e A ) %17‘%1%1%8 Al ko] B & EPB} w438 APt a1y 4T
o] A4l qreo] Apdatdo] wwd ket A yEebs oW, Ensakazaki ATCC 295444 4

At A4S 7R E Aoz Her



sensitive test against B.cereus ATCC 10876

-l

5]
E 5
5
T 4
8 3

2

1

O T T 1

0 i ? 3 4 5 5}
propolis against L.monocytogenes ATCC
7644

7

B —
_ 5
=
5 4
S 3
i=]

2

1

0 T

0 1 2 o) 4 I5) B
time(h)
sensitive test against £n. sakazaki

£ T
z —

a 1 2 3 4 5
time(h)




Log CFU/ml

propolis against S.mutans

Log CFU/ml

propolis against S. mutans KCTC 3065

(&)
B

Log CFU/ml




propolis against S.sobrinus KCTC 3308

=_________.-—--i‘

Log CFU/mI

propolis against S. sobrinus KCTC 5134

.

o

E—H
E 2
-
+

Log CFU/m
o
n

1 -|- i
0.5 i
O - EY
0 | 2 3 4 5 6
Time(h)

Figure 4.2. Sensitivity of tested microorganisms to propolis
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(A) Streptococcus mutans KCTC 3065



(B) Porphyromonas gingivalis KCTC 5352

Figure 4.3. TEM of untreated (a) and treated with propolis (b) microorganisms
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Table 4.6. Antibacterial effects of Korean red ginseng extract on microorganisms

Korean red ginseng extract (mg/g)

3 1.5 0.75 0.375

B.cereus ATCC 10876

L.monocytogenes ATCC 7644

G+ L.monocytogenes ATCC 19114

+|+]|+|+ ]|
!
!
!
!

S.aureus ATCC 12600

MRSA ATCC 43300 ++ - - — —

En.sakazakii ATCC 29544 — — - — _

Pse.fluorescenes ATCC 19145 — - - - -

G— S.typhimurium DT104 — - - — —

S.typhimurium ATCC 19586 — - - - -

E.coli O157:H7 ATCC 35150 — — — — —

S.mutans

S.mutans KCTC 3065

S.sobrinus KCTC 3308 — — — — _

S.sobrinus KCTC 5134 + - — — _

P.gingivalis KCTC 5352 + + + - -

AL&3FSLE wloll Ml MIC7} wtob 4l
Z o weloe] 1A ET} u]ﬂ

Figure 44 &4ba Z2Ze)s 183 7 AEE 48 2398 47 BBmg/m oz Y

3] 37°C o A Alz_fﬂ Al W 588 A TCC 108769 A$ Zz =%

gt A4S 7 AEE e welm gt ANow TzEgrol FAbo

S m 7h7t %ﬂé} Aoll= & m AR wE of7ke] & E S el E3tole] Az A
™

to
go

1oy

o O
@}
[
~
[
<
~,
D>

=5l S

Qe ol va] AL 200 F w9 8 SAUS W Ad A%k o Ao 1 oF A
W3] ghaeto] 6417 = AR ARE A7 Aelw wol o F& AT 4 AT £
Z2EY 29| Beereus ATCC 108760 tgh Fateo] FA4lu & Aoz yehyitt



2 A 2AdE B

S.sobrinus KCTC 3308 %7] 2A17F A8 &
T F7F F=7he Ao w Mol Fake]

KCTC 3308% ZzZg 2o 713 wzts) R
of i 7} F7HeH It 2F A7kl EEFE A4S AR UEET

sensitive test against B.cereus ATCC 10876

logCFU/ml
LT I R o B O 1 A o I o o I 0 )

Time(h)

sensitive testagainst £.coli O15/7-H7

!

TRTT T
KA

log CFU/ml
O = MW e 0~ @
1 KA
1 H-/
b

sensitive test against S. sobrinus KCTC 3308

HE A
-

logCFU/ml
Lo T ko R s B S & ) B o B
s !
4./
—ZI-

time(h)

Figure 4.4. Sensitivity of microorganisms (4 control; (H) propolis 25mg//{ (A) red

ginseng 258mg/ 0 (x) a mixture of propolis and red ginseng 25 mg/
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4 —— Bean powder
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Figure 4.5 Growth of microflora at 30T



—@— Brown rice + Oligosaccharide

—O— Brown rice +Oligosaccharide + Red Ginseng
—W%— Brown rice + Oligosaccharide + Propolis
—&— Brown rice + Propoalis + Red Ginseng

4 - —— Bean powder

—{— Omija

Figure 4.6. Growth of microflora at 5T
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—@— Brown rice + Oligosaccaride

—O— Brown rice + Oligosaccaride + Red Ginesang
—W— Brown rice + Oligosaccaride + Propolis
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Figure 4.8. Growth of microflora at 5 T
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a: Brown rice + Oligosaccharide, b: Brown rice + Oligosaccharide + Red Ginseng, c:
Brown rice + Oligosaccharide + Propolis, d: Brown rice + Propolis + Red Ginseng, e: Bean
powder, f: Omija

Figure 4.9. Growth of E. coli O157:H7 at 30 C

oA AA F pH A A= Figure 4.10 o] YEelY. 5xoA AAF pH7F A 4stsE
S Hol7|&E AW o1 W= v u| gl

- 102 —



H Day0
[ Day5
I Day 10
7 [ Day 15
6 1 Tw | T
5 -
4 -
3 -
2 | | i | | i | |
a b c d e f
sample

a: Brown rice + Oligosaccharide, b: Brown rice + Oligosaccharide + Red Ginseng, c:
Brown rice + Oligosaccharide + Propolis, d: Brown rice + Propolis + Red Ginseng, e: Bean

powder, f: Omija

Figure 4.10. Growth of E. coliO157:H7 at 5 C
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Figure 4.11. Moisture % at 30 T
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Figure 4.12. Moisture % at 5 C
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