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< SUMMARY >

| F=vE \ D-02

Purpose&
Contents

[] This project is to establish a cooperative network between local universities and
Certification Testing Institutes to facilitate the product development in local SMEs
including agricultural and livestock food companies, and to support the research on
natural materials, R&D, efficacy and prototype. We will build and develop a cooperative
CRO system that provides one-stop service based on the company—customized
research. Our goal is to support the development and commercialization of high
value—added functional food materials utilizing specialized traditional microbial resources

and core fermentation technology.

[] Establishment of cooperative CRO optimized for local agricultural and
livestock food companies

- Construction and utilization of cooperative CRO system

- Establish network and one-stop service for product development support

- Standardization of existing established validation method and support for research
design

- Solving difficult technology of company, R&D stage diagnosis, direction of support
for each company and design of support plan

- Provide R&D agency services in response to the technology needs of small,
vulnerable enterprises based on research

[l Fostering cooperative CRO  organization for R&D  service utilizing

agricultural and livestock food as well as traditional microbial resources

- Functional enhancement through fermentation technology and supporting the
development of high value added materials

- Development and commercialization of high value-added functional food materials

- Establishment of core technology and system for supporting in vitro efficacy
evaluation, material characterization, and quality evaluation
: Establishment of SOP system for supporting efficacy analysis. by using items such
as test tube, cell line (control of body fat, immune function, liver function)

— Establishment of support system for in vivo efficacy and construction of SOP:
Evaluation of efficacy through animal experiments (body fat control, immune
function, liver function improvement)

— Establishment of support system for human body test (body fat control, immune
function, liver function improvement, cognitive function improvement)

- Establishment of established R&D support system and development of supporting
package program

[] Deriving a plan for self-reliance of private commissioned research agency

- Expanded operation of R&D agency system based on demand survey of company

— Operation of revenue model through enterprise support as well as joint research and
service project




- Revenue creation through revitalization of private contract research agency
(technology transfer and commercialization royalties)

Results

(] Qualitative index

Division

Content

R&D

- First year: Optimization of GABA production by lactic acid
- Second year: Production of functional beverage by mixed

- Third year: Establishment of

fermentation of turmeric and other 9 cases

fermentation of Hovenia dulcis extract and other 6 cases
lactic acid fermentation of
Cordyceps sinensis and other 7 cases

Analysis
Marker

Host compound

HPLC analysis of curcumin, carotenoid, GABA, y—-PGA
GC-MS analysis of spirulina aroma compound

Organi—
zation

Evaluation
of efficacy
(In wvitro)

First year: Dietary supplement (fermented pumpkin), immune
enhancement (fermented 7iraxacum coreamun fermented rice
bran), Improvement of hepatic function (fermented Zaraxacum
coreanuum)

Second year: Controlling body fat (herb natto),
enhancement  (fermented  aronia, Cordyceps
Dendropanax morbierus)

Third year: Immune enhancement (fermented pumpkin),
improvement of hepatic function (fermented spirulina, Cordyceps
sinensis, aronia)

immune
SInensis,

First Evaluation
Cooperative | of efficacy
Organization | (In vivo)

- First

year: Controlling body fat (fermented pumpkin),
improvement of hepatic function (fermented Smulax china)
Second year: Immune enhancement (fermented Dendropanax
morbiferus), improvement of hepatic function (fermented Hoverna
dulcis)

Third year: Immune enhancement(fermented aronia, herb natto,
fermented Cordyceps sinensis)

Second
Cooperative
Organization

Clinical
evaluation

- First year: Improved memory function(Fermented turmeric),

Immune enhancement (black vinegar)

Second year: Improved memory function(fermented turmeric),
improvement of hangover (fermented Hovenia dulcis)

Third year: Improvement of cognitive function (fermented
turmeric), Body fat control (fermented pumkin), Immune
enhancement (fermented Dendropanax morbiferus)

] Quantitative index

Target Value
Goal (Achievement Content
rate
C - 'Composition for improving hepatic function,
o} Patent fermented extract of Hoveria dulcis as an active ingredient,
Intellectual .. . . , .
m Property application and its produc.non. method’ and other .14 patent applications
Rights 1174/ (12 patent applications, 2 trademark applications)
registration 271 | - 'Method of manufacturing fermented jujube with improved
I (115%) liver function or immune function through B.
n fermentation’ and other 4 patent registration




(1 trademark, 3 patent registration
Technical Technical - "Production method of high-quality raw yeast supplemented
Irplementat implementation with herbal ingredients’ and other 6 technology transfer (5
D ‘on 621 patent license trade, 1 know-how transfer)
(100%) - Technology transfer : total fee (37,850,000 won)
d
€ Commmer - Commercialization
X cilization 3 | ° W natto (supplying new natto strains) ¥ 690,000,000
Sale r oductLS e Allygo99 Aronia (Arrioni drink) W 3,500,000
Commer- 27 IEIOO"/) e Power of liver (fermented turmeric) W 5,500,000
cilization ]ol: creatign - Achievement of 3 commercial products / 15 prototypes
- Job creation by participating researchers and related
37 (200%) .
companies (6 persons)
- Obtain the basic data for the authentication of health
Technical Technical functional foods.
Certification certification 171 | - Development of noticed functional food with fermented
turmeric and milk thistle (Liver Force)
SCI 94
Academic non-SCI 117 | - Publication of 13 SCI papers, 8 non-SCI papers
Achieve— (105%) - Academic post presentation (total 81) on National Symposium
ment Presentation held in Korean
3771 (218%)
Education 907 (158%) - Achieved 143 cases out of 90 technical guidance and training
R Support goals
& _ , i} , i ,
b Stu‘d(?nt 97 (53%) 3 doctoral students, 7 masters, 11 bachelor’s graduates (total
Training 21 students)
I Policy Use 671 (100%) - Implementation of a total 6 association
n - Promotion of participant (16 cases) through TMR Center
a | Py gy gupg | Drewleer .
e Exhibition - Participation in promising technology presentation and
< Internet news
— Microbial deposit (3) with B, methylotrophicus
- Awards of excellent poster (3), and Product Development
Competition (3)
Others 0 - Signed MOU with ten business partners (10 cases)
- Application in R&D projects such as company-affiliated
research institute and regional innovation center project

Expected
Contribution

[] Activation of fermentation industry by utilizing isolated novel strains and
infrastructure

- Expansion of utilization as industrial strains of B. subtilis and lactic acid bacteria
isolated from traditional fermented foods

- Development of food and biotechnology related materials and expansion of enterprise
support through utilization of novel fermentation strains

evaluation of fermented product to support business

- Functional and efficacy

activation by upgrading product quality

] Activation of well-being food and biomaterial industry with usefulness and
functionality
- Profit creation with high—value-added materials using byproducts such as rice (black




rice)
- Development of high-value-added new materials following fermentation and
bioconversion
- Enhanced company competitiveness and development of new products utilizing core
fermentation technology
- Supporting traditional fermentation core technology and commercialization for

development of new material in bio-health industry

[ Self-reliance of collaboration-type CRO agency

- Strength of commercialization and R&D through expansion of CRO service

- Establishment of a self-supporting system through support of close enterprise and
successful research and development

- Expanded utilization of CRO infrastructure for high-value food companies

- Maximizing system and animal testing facilities to support evaluation of in vivo
efficacy of various materials

- Support for commercialization through research on quality and functionality of food
and bhio products

[ Increase sales of company by utilizing efficiency evaluation, standardization and
commercialization of food - bio products

- Increasing reliability of products by evaluating the efficacy of products and
commercialize high value-added products

- Increasing employ of company by strengthening competitiveness and customized
close co—operation with industry

- Increased sales by supporting standardization, and commercialization of products in
small companies without research system

— Shortening the period of commercialization of the new product through co-operation

with national authorized food and livestock inspection agencies

[ ] Globulization of food, bio and health products

- Entering the global market as a global bio—health material by securing scientific data
through systematic research on the quality and functionality of traditional fermented
products

- Development of global health products by differentiating palatability, diversity of type
and efficacy of products

- Expansion of export to Southeast Asia, Japan, and US market due to Korean wave
open

Key words

Contract
research
organization

wellbeing
food—-biomaterial

traditional

. . fermented foods |high-value foods
microorganism
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BEHGIS mESHM @i @r|Ysld BIEAM m7IE

- A7 AEY ES vd Skeka o A Fed Folol A s AAHE AES
AAEo] Zadta S, ol AR VSAHAET} uAFow HASH Ao 7<% Ao
wel

(W=, @919 9D)

T 2012 2013 2014 2015 2016
AA 14,091 14,820 16,310 18,230 21,260
Ad el A E(%) 3.0 5.2 10.1 11.8 16.6
A 12,284 12,496 13,134 15,035 18,903
Ad i S (%) 0.3 1.7 5.1 14.5 25.7
a1 1,807 2,324 3,176 3,195 2,357
Addinl S (%) 264 28.6 36.7 0.6 A26.2

(42016 471543 3l A T8 & 24, F=AFddde A4, 2017.08)

-4, 29 AR EAE NGEY

- m7PE ARTE A f\l%ﬁi(%@)—% 2w R, 201540 v ao] 4049 2 (oF 45%9))
7192 AAsL glon theo® Mfdo] 1689 e, T2 1639 @ sow
Ehd. 2020 of &= ul o] 5689 wHE 7} & FERE BHH4T Aow odHH, 29
Faro] 2679 wElE AHH1909] g Hol U Aow oS

- ARG ES AR G FHol 47 11.7%, 104% = Z %] 7H

om, opAol NG 2 oz H4ai A
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% 7P ARV A E AT E(FAA])
(e91: o e)
AFE00 GEET
=7} 2015 2020
¢ ¢ (201571 %) HE (%)
L 404 568 34.3 7.1
A9 168 190 14.2 2.5
ol 163 267 13.8 104
M 118 187 10.0 9.5
(T, 48 A9 ' .
SR 109 122 9.2 2.3
sl 89 155 75 11.7
19 127 188 10.8 88.2
Al 1,179 1,677 100.0 7.3
(3. 2014 Nutrition Business Journal(New Hope Network))
= AlA AA75AE AAA 7 2 vlss AR S FE52 HERYIC® 20161 Av|Ab
Al 1339 229wt g2 A EA, A, Av R A A 30% ol e] HlFS

=z} %] &}

- 20208 7kA)1 9] AR AE O FEE d=d X Sports nutrition A3 Specialty
supplements A|&©°] 8~10%¢ =2 A% o] oS vlElY AFH vy AEFS 5%
o] Az AAE] 454

- A7 AE YA SR EdER Auzte] theket 7|E ek 8T whe) uha
FeH (=, 4, A8 )9 AFol FAHL Jon, FAAdRHTY AW A5 (F
B, FAF)Y Abgel S7HE. BEEA daE A oR e AFET vl A, AFHAA
o AEH ol wE i srEE AEaEY] AV AeEHIL s
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FEWS D-05

1XHA = 2XHE e * 3XpEA S
ES Y= =g A EEEs UAXE WY EESS UXlE 70
AzE8E =4 YLHIHL YEgHyrtn

UEEES oIXSTHA ]
In vive 8537 8

72, BEE59 GABA A4 HA st B Ag5Ed 4
DAs =R B

AR DIGE

22
oy

= AFENEE A 5 AE ol &sted GABA A4 HAEE o)
23 WA E T 10%, glucose 1%, CaCOsz 0.25%, yeast extract 1%, MSG 1%E S+
35 LN #FEE)E H7tste] 121TColA 158 EstA ) Seed starter= ewwlA 2%
A3tA ske] MRS brotholl A 30CeolA 1€7F i3t 1. plantarum K1545 1% HF3514
0ColA 193F wiFste] & wgol HEadoh dFdas 5 L HaxE AMEstal, &%

B 500 mL B[AE AREste] WE ] wE GABA H3&S Hlaus ) th(Figure 7F-1).

M oo off ¥

Turmeric broth
235 10%, glucose 1%, CaCO; 0.25%,
yeast extract 1%, MSG 1%, DW 35 L

= » s

Sterilization (121°C, 15 min)

Seed starter 100 mL
(29 10%, glucose 1%, CaCO; 0.25%
yeast extract 1%, MSG 1%, D.W 100 mL
L. plantarum K154 1%)

Jar Fermenter
(30°C, 3 days)

Figure 7}-1. Fermentation process of turmeric using Lactobacillis
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(2) 4% % 1z

Sae A EE B GABA AAMHAZ wix x4 AHsE fE EEwA e S
eI ﬂ%%k%}zzg} AT EE vusdeh o1 23 ¢E d pHE 58004 TE 144
451, 4580 % pH7l Ftastthrh 2d A58 Frkete] di@das wE 3YA 483, A¥Ts
= 49007 UrE} o A EE 2 E A 034%014 HE 1Y A HETE 0.89%, AEHE
0.80%= 7} =okow, o]F Amrt 7HAste] g 394 dlFEE 062%, 2T E 0.67%
2 vehgth(Figure 71-2). Adde F 7HAT 25 28 294714 1.0x107 CFU/mLo] o]
Row g 3dx FF7F FAase] dETE 1.7x10° CFU/mL, 4A#9E 2.05x10°

CFU/mL= eyttt (Table 7H-1).

& 1.00

3 1 0.80
| |
41 060 ¥
T3 | / iy
=

4 040
- b4

il 4 020

] 0.00

1 2 3
Fermentation time [days)
pH ferets [ 4spurg
ACGDY —p—pjzgs  =<= 2393
Figure 7}-2. Changes in pH and acidity of fermented turmeric for 3 days
Table 7F-1. Change in viable cell count of fermented turmeric for 3 days
(CFU/mL)
. Fermentation time (day)
Fermentation type

1 2 3
Large scale 1.75%10° 1.00x10° 1.70x10°
Small scale 1.05%10° 1.55%10° 2.05x10°

- 2w TEF o7 GABA AiteS HlweEr] fla TLCE o] &ste] 413 4
H7he MSGolA digFtas 2E 29445 H MSG spote] HAk 2
=]

74-33 2ok 271 A 7F 5}
of wrE 3UA e MSGZF AH|Eo] GABARE AsHom Lektgs vy 294
REo] MSGZF 2HEo] GABAZ EF AHAY. &3 Zaurgo] ZaAz Al4d
CaCOs%= pHSF AtEe] Qb ste] o3 2Abite] Ad+E FAT ¥yl ofyg GABAS A4t

S TAAIE AR Fodn
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Figure 7}-3. Comparison of GABA production during lactic fermentation

&2 10.83%, 10.49% =

¢+

s

4,

UEelg ot €59 curcumin $FES

-2g

3 AF o] oFEot A A Ay eFAF¥9] curcumin

9

k71 %l

S

3

=
=

Tl
o

Fol ==7kF 1 goll ol

3 ©

il

3T 25 7Y curcumin -2 T E A 1572 mg/gol A
0.04% = 7+

A

[ex]

]_

S

Fol HaH

S

sk
=

33| WHEFE

[

=

8.66 mg/g o & Hubyleko] 7+ A H Q).

I
Aol A curcumin

o

k<3

o 2}

[e]
Uy
<79 curcumin

=

+ 4.32%

;QL

Gl

|

8

1
T

Ao GABA

B

Ljé‘_"ﬁr‘

5.30%0l 4] 2

GABA= A

& A glutamic acid
2 MSG7F o

—_ B}
=

(%)
0.05
4.32

GABA content

Glutamic acid
content (%)
5.30
0.04

FS Tk glutamic acidet GABA©] 9]¢ o}

<]

15.72
8.66
24

Curcumin
content (mg/g)

Yield(%)
10.83
10.49

1=

T

=]

Fermentation
time (days)

Table 7}-2. Free amino acid and curcumin content in fermented turmeric



Table 7}-3. Comparison of free amino acid content after fermentation

Before After
AA . .
Fermentation fermentation

Cys 0.00 0.00
ASP 1.30 1.33
GLU 52.99 3.44
ASN 1.04 0.91
SER 1.06 0.00
GLN 0.16 0.32
GLY 0.58 0.50
HIS 0.18 0.31
ARG 0.90 1.16
THR 1.00 0.99
ALA 2.59 2.27

GABA 451 48.68
PRO 0.89 1.16
TYR 1.43 1.20
VAL 1.84 1.87
MET 0.46 0.32
Cys?2 0.00 0.00
ILE 1.74 1.65
LEU 2.87 2.62
PHE 1.87 1.59
TRP 1.55 1.79
LYS 2.47 2.80
TOTAL 81.42 7491

40+
Normal

Control
Positive control
GABA

Cc100

FC100

FC200

@
i

Body weight (g)
(2]
o

n
3]

Inital 7 11 15 18 21 24 28
Days
Figure 7}-4. Change in weight gain
U Values are expressed mean+S.D. for groups of ten experiments.
? Values sharing the same superscript letter are not significantly different each other (p<0.05) by Duncan’s multiple

range test.
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Table 7}-4. Comparison of weight change by feeding diet with fermented turmeric

Body weight (g)
Group
Initial Tdays 11days 15days 18days 21days 24days 28days
Normal 27.6+0.84% [29.67+0.90?| 31.37+0.84% | 32.25+1.04" | 33.65+1.20° | 34.49+1.35" |33.94+1.01%*| 35.24+1.04™
Control 28.08+0.97" |30.64+1.03%| 31.42+0.79% | 33.16+0.92% | 34.10£0.90* | 35.42+0.93" | 34.97+0.90* | 36.34+1.10°
Positive control ) , ,
. 28.49+1.02% |30.70+1.17%| 31.66+1.12* | 33.28+1.48" | 33.72+1.68" | 34.84+1.87%" |34.38+2.01?" | 35.43+1.97*
(Tacrcin 0.01 mg/kg)
GABA . . ) . , e ) )
28.64+0.97% |29.90+1.20%| 30.84+1.19% | 32.31+1.51*" | 32.64+1.63% | 33.90+1.59" |33.55+1.58%| 34.92+1.39*"
(10 mg/kg)
Curcuma longa L. ] ] - N b e e -
28.52+1.12% |30.57+0.83%| 31.21+0.83* | 32.34+1.48" | 33.13+1.56™ | 33.73+1.82%" |33.72+1.86*°| 35.16+1.97*
100 mg/kg
Fermented
Curcuma longa L. |28.32+1.23% [29.91+0.68%| 30.55£0.79" | 31.44£0.53" | 32.02+1.38* | 32.81+0.91¢ | 32.84+0.72°¢ | 34.36+1.03"
100 mg/kg
Fermented
Curcuma longa L. |2817+1.02" |30.09+1.16" 30.79+1.26™ | 31.35+2.24" | 32.58+1.46™ | 33.76+1.44%> | 33.29+1.72> | 34.78+1.71"
200 mg/kg

1) Values are expressed mean=S.D. for groups of ten experiments.

2) Values sharing the same superscript letter are not significantly different

each other

(p<0.05) by Duncan’s

multiple range test.

(2) Z715A

- HelFo] 4FA BE FBE
Askgion, ¥ 24 HZ s

CO7b2 vHa shol A 7] g

Fo ¥R gEHelA P

E 343% A¥E Table 7F-50 YefU AT

Table 7}-5. Change in brain weight by feeding diet with fermented tumeric

= A

Group brain weight (g)
Normal 0.49+0.09
Control 0.44+0.11°
Positive control (Tacrcin 0.01 mg/kg) 0.48+0.107
GABA (10 mg/kg) 0.43+0.07*
Curcuma longa L. (100 mg/kg) 0.43+0.08
Fermented Curcuma longa L. (100 mg/kg) 0.44+0.10°
Fermented Curcuma longa L. (200 mg/kg) 0.43+0.07*

1) Values are expressed mean=S.D. for groups of ten experiments.

2) Values sharing the same superscript letter are not significantly different each other (p<0.05) by Duncan’s

multiple range test.
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3) Fsdd
b e zdd

- Scopolamine 2.2 7] EAS ks 3 Fd 5 9 HIEEH FEES FAES W 53
= 3Qldty] Y& sivt =4 F7ksts 58S H7slE Morris water maze testE A @ 5f

23, ©lE Table 74670 597 AAFAL AN @ F

scopolamine 5 mg/kgS Folsle] HE A
- Q1A FHAY A BE :rloﬂfﬂ 594 AFSE 11.9546.32-39.40+18.68 secH ¢ U &2+ A
S Table 7F65 &3 &

ES
- a8y Scopolamme —‘?— :? B Ao A= Table 7}-73 9], controli*

A+e] platform® YA Z zolrtE @EFAJ7bo] 53.24-64.95 sec® AEAE H A3 7)7HU4Y)
ot gE: A 7o) ZHASHA] %o} scopolamine O% 7] £4S doyl we Huj md A7
Avel FASE A S HoFQ o 71719 (long-term memory) 4ol AR FEH A

= e 5 AgH(Table 71-7).

- 3kH positive control® Tacrcings 4433 3 GABA Fol1-9 % scopolamine®] <]3%+

71940l 477 Alm AHE 242, 9.03-30.95 sec, 14.60-17.22 sec® controlioll H] 3 3
53 s Gl AT

- 53], +a &7 200 mg/kg Tl A= 7.08-23.13 secE AFQl 1051-17.41 sec 9F A}
g FEoR IEHE ASE FJ¥ F Advew, ¥F &5 100 mgkg qu;q]zqc
15.68-21.51 sec®, &+ 100 mg/kg Fololl A E 12.22-27.46 sec® EE=A|7to] o952 &

Table 7}-6. Effect of fermented turmeric extracts on the Morris water maze test in white

rat caused memory damage with Scopolamine

Grou Morris water maze test (Training)
P 1 day 2 day 3 day 4 day 5 day
Normal 26.21+17.63" | 30.20+1617° | 15694518 | 30.4426.82 | 30.03+19.20°
Control 248241695 | 27.87+1877° | 3529+2827% | 20.85x4.42 | 23.09+16.02
Positi trol
OSIHVE CORTro 21.90+1417 | 14.90+6.85° | 31.96+2535% | 11.95+6.32° | 22.52+10.94°
(Tacrcin 0.01 mg/kg)
GABA(10 mg/kg) 39.40+18.68° | 2344+12.71% | 22.83+14.47% | 32.12+19.93" | 33.29+20.63°
C b/ L.
ureuma fonga 26.20£13.97" | 21.70£16.15" | 29751093 | 21.82+750° | 33.29+20.63"
100 mg/kg
Fermented
Curcuma longa L. 12.40+7.40° | 19.82+16.74* | 14.85+6.38" | 21.70+11.71% | 20.08+12.95%
100 mg/kg
Fermented
Curcuma longa L. 2781+1250" | 22.98+13.78" | 24.73+18.06° | 22.31+10.60" | 1326843
200mg/kg

D Values are expressed meantS.D. for groups of ten experiments.

? Values sharing the same superscript letter are not significantly different each other (p<0.05) by Duncan’s

multiple range test.
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Table 7}-7. Effect of fermented turmeric extracts on white rats with memory damage with

Scopolamine
G Morris water maze test
roub 1 day 2 day 3 day 4 day
Normal 10.51+3.34 16.91+10.82" 12.25+6.31° 17.41+591°
Control 53.24+57.87° 64.95+22.58% 63.14+49.75% 61.80+36.34°
Positive control b b b "
T 1 001 Jke) 9.03+5.78 16.83+15.73 30.95+20.45 15.86+11.66
acrcin 0.01 mg/kg
GABA (10 mg/kg) 14.60+10.16" 15.80+8.16 16.33+11.18" 17.22+7.21"
Curcuma longa L. b " " b
100 " 12.22+3.13 21.86+25.29 27.46+20.80 22.72+14.61
mg/Kg
Fermented
Curcuma longa L. 21.51+6.25% 17.69+11.79" 20.47+15.57° 15.68+8.57"
100 mg/kg
Fermented
Curcuma longa L. 23.13+4.88 11.36+9.44° 7.08+4.17" 1058+5.77°
200 mg/kg

D Values are expressed mean+S.D. for groups of ten experiments.

? Values sharing the same superscript letter are not significantly different each other (p<0.05) by Duncan’s

multiple range test.

KRS RN K

Water maze test (sec)
[ e
T ¢

Figure 7}-5. Effect of fermented turmeric extracts on white rats

scopolamine

(W) Fs3a 43
- Scopolamine (5 mg/kg, i.
At == 297 A=

Folg oY 4E FERUS

*”.O

g ool B JFe Y7

working memory abilityS &4 3st= H

IR
wstel 5

Mormal

Control
Positive control
GABA

C100

FC100

FC200

with memory damage by

ol g3te] slelel &4 o

o
AR = F=%53)y =4 X (shuttle box, Ugo, Italy)ES o] &3}



- 134 scopolamine ¥
o] =7 ﬁELOHE ?L st He

BR=REY /\]7}01 5}%1\] & (training tﬁéll)*} H| 2l 5}
2017 A

A7) A4S 7)o 23 Aoz wudc

ool Wl E £ 200 mphg ACE U GABA Tolged AHE FEOD fola 2
g ol @yl Jled el FHH 4TS i AOE veki

Table 7}-8. Effect of administration of turmeric and fermented turmeric extracts on white

rats with memory damage with Scopolamine (Passive avoidance experiment)

Gro Passive avoidance test (Training)
ub 1 day 2 day 3 day 4 day 5 day
Normal 16.92+17.52% 13.68+13.14% 13.27£11.35" 16.12+8.01* 11.61+7.16%
Control 27.62+24.87° 53.40+31.13° 17.31+£7.43* 16.37+7.95% 13.03+4.77%
Positive control ) ) . . .
) 10.59+8.58* 13.18+6.50° 12.22+15.40% 13.57£12.59* 11.71+£12.04*
(Tacrcin 0.01 mg/kg)
GABA (10 mg/kg) 19.05£16.75" 24.36+21.38° 18.96+17.21% 14.43+10.84* 17.11+£14.59*
Curcuma longa L.
23.49+16.447 21.88+10.74% 10.92+8.37* 11.76+6.57 10.73+7.87*
100 mg/kg
Fermented
Curcuma longa L. 20.91+18.26° 26.54+26.17° 22.26+14.20% 14.83+9.02% 18.30+13.15"
100 mg/kg
Fermented
Curcuma longa L. 18.06+11.34% 13.77+£11.68" 10.05+2.36% 15.17+£10.62% 13.02+12.76%
200 mg/kg

D Values are expressed mean+S.D. for groups of ten experiments.
? Values sharing the same superscript letter are not significantly different each other (p<0.05) by Duncan’s multiple

range test.

Table 7}-9. Effect of administration of turmeric and fermented turmeric extracts on white rats

with memory damage with Scopolamine (Passive avoidance experiment)

G Passive avoidance test
roup 1 day 2 day 3 day 4 day
Normal 5.15+3.10 13.67+8.78" 7.65+3.55" 7.99+2 56"
Control 34.10+32.05° 60.60+40.55 87.13+47.28° 82.56+67.97¢
Positive control " " b b
T o 001 Jee) 9.06%6.60 8.01+6.70 11.94+7.35 7.05+10.65
acrcin 0.01 mg/kg
GABA (10 mg/kg) 5.97+3.33" 5.96+4.44° 9.39+11.38" 13.73+4.43°
Curcuma longa L. ' b b .
100 " 7.76+3.90° 11.26+8.39 7.34+2.84 14.35+10.12°
mg/Kg
Fermented Curcuma longa L. b b b b
100 ma/ke 12.41+£12.22 13.34+8.29 18.40+7.63 22.40+10.92
Fermented Curcuma longa L. b " b '
200 " 8.16+5.77 14.68+9.09 7.67+2.31 10.00+4.70°
mg/Kg

Y Values are expressed meantS.D. for groups of ten experiments.

? Values sharing the same superscript letter are not significantly different each other (p<0.05) by Duncan’s multiple range

test.
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Figure 7}-6. Effect of administration of turmeric and fermented turmeric extracts on white

rats with memory damage with Scopolamine (Passive avoidance experiment)

(4) GABA &=F
-y %24 F GABATHS #2431 A= Table 7F-1001 YeEbSlth. GABAE A Ao @
g WL Eohe v d A ofn Ao A Abghel] Qloj A= AIAA, ool gt o 9;13
U, giFE2 HY Z5o EAjste] A dE 421 acetylcholines S7FA17]1aL ¥ 7] %
ZXA7I = 5o AYAEE ofet I At #HE, olmAg, kst 28 A% ii%/l
wH 2 E Aoy, 55 43t = Eﬂrﬂ = Aoz d#A vt Figure 7F-7 %
1

Table 7}-10> GABAZE serum % brain®l A =43 23 ot}

- Scopolamine ool 23] serum % brainZ & oA FAa Fo] =
ANEEH 457 AHAR dste GABA 5&27F 57k 3E &0 o+ At

- Serumo| 412l GABAETE=+T AATolAs 1595634739 unit>Z controlv- 9] 74.863+6.83
unit2 o} oF 2ui7F =2 FEE YEATE oo ®Hele]| positive control ¥ GABAF <]
79 GABATE=+= 77 97.27£13.94 unit, 98.3619.27 unit® 2 scopolamines %93t control
o] H]ste] oF 15M) =& =%

-3 &7 2 HEEH AR ?-O%—Eoﬂfﬂ GABA& =7} positive control o3 o =AY

1

AR F 2 UE

- BrainZ o= AAToAY GABAT S+ 216.39+20.79 unite]l oy, v fE=4<
control ol /] 165.30£48.75 unit®Z serumol| A ¢t o] GABATE=7} Eo5S FA5A L
stk g &5 100, 200 mg/kg HFH A, &% EH SR GABAT Fo] sojds EUT

ARNeH, GABA 10 mg/kg A FH T FAE w28 HERR AT

»
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Table 7}-10. Comparison of GABA content in brain tissue and blood of white rat injected with

turmeric and fermentation turmeric Extract

(unit)
Brain Serum
Normal 216.39+20.78% 159.563+7.39°
Control 165.30+48.75% 74.863+6.83¢
Positive control )
. 206.15+45.68* 97.27+13.94"
(Tacrcin 0.01 mg/kg)

GABA (10 mg/kg) 184.84+38.91° 98.36+9.27"
Curcuma longa L. 100 mg/kg 179.51+53.60° 109.02+1.16"
Fermented Curcuma longa L. ]

169.51+42.60* 88.53£17.27°
100 mg/kg
Fermented Curcuma longa L. ) )
183.20+£53.71% 92.90+9.03"
200 mg/kg

D Values are expressed mean+S.D. for groups of ten experiments.

? Values sharing the same superscript letter are not significantly different each other (p<0.05) by Duncan’s multiple range

test.
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Figure 7}-7. Comparison of GABA amount in brain tissue and blood of white rat injected

with turmeric and fermentation turmeric extract

*Group: Normal, Control, Positive control, GABA, C100 (Curcuma longa L. 100 mg/kg),

Curcuma longa L. 100 mg/kg), FC200 (fermented Curcuma longa L. 200 mg/kg)
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3= Table 7F-110 AlA] a3tk

- olME =] ko] A9 controliolA  1.39+0.18 pmol/mg brain tissue® normali-2]
1.84+0.02 pmol/mg brain tissue ¢} H]uld}e] <F 25 % HAsIATE ©]+= scopolamine Folof <]
gl 71 &S 4o, o Ao oAdEFHY s HAAXItE Fan Y et all09F 22
AL Ao} sk 2g &5 100 mg/kg, 200 mg/kgS A gt oA oA EEZFH ghefo] Zhzt
1.86£0.40 pmol/mg brain tissue, 2.00£0.06 ymol/mg brain tissue ©.& UEFG:

- olMe Z o ~H A -2 scopolamines A ]3¢+ controlT ol A& 18.60+5.92 unit/mg protein
o= I gdo] golg o Al AR st GA4o] SUHES I & Utk 53] ¥R
=% 100 mg/kg, 200 mg/kg Folwole AR FolaAY, o =& E4S 90T & A
ATt

- ol &w W UE v FoRE Qste, ofMEEFAY T H oA EZHo| ~H A T4 &
o] scopolaminee * 2|8t controlt ¥} Hlus] & w, F& 2 FAo] FolHe st 4 Tk
53], 48 32 §% oFEH 0 # geetylcholine %o 93-S 1 x+= AS &9l

- oM Fo ~H A A3 A (Acetylcholinesterase inhibition)2] 7%, ATl A=
72.95%% A& A A 4 dA o} scopolaminel] ]3] 61.23% = ofAE

Sy .

T AdEdE Yepdlen, 53] @ &w 100, 200 mg/kgs HE|g ol A

o] 68.12%, 64.12%% A3 &A= et

Aujol Al ofMEFY ik 9 oA EHo| AH A o] ASthE BuE 1y

IS wl, 28 59 wolE oMHEIH T B opEEFdo 2E et A &Ado] R oJEAOR

3= vl whet, QA Avje] dfel] o] d Ao oidnh

Table 7}F-11. Comparison of acetylcholine content, acetylesterase activity and inhibition in white

rats injected with turmeric and ferment turmeric extract

Acetylcholine Acetylcholinesterase Acetylcholinesterase
concentration activity (ICsy) inhibition
(umol/mg brain tissue) (unit/mg protein) (%)
Normal 1.84+0.02 22.16+3.74° 72.95+5.21°
Control 1.39+0.18" 18.60+5.92% 61.23+2.03°
Positive control ab a a
(Tacrcin 0.01 mg/kg) 1.66+0.03 20.05+5.93 64.19+24.45
GABA (10 mg/kg) 2.05+0.69° 19.65+5.26° 70.79+3.79°
Curcuma longa L. 100 mg/kg 1.46+0.47 20.60+3.71° 61.23+11.45°
Fermented Curcuma longa L. . )
1.83+0.40° 22.80+3.76" 68.12+0.53"
100 mg/kg
Fermented Curcuma longa L ) ) .
2.00+0.06" 28.23+4.97° 64.12+18.78°
200 mg/kg

U Values are expressed mean+S.D. for groups of ten experiments.
? Values sharing the same superscript letter are not significantly different each other (p<0.05) by Duncan’s multiple range
test.
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Figure 7}-8. Comparison of acetylcholine content, acetylesterase activity and inhibition in

white rats injected with turmeric and ferment turmeric extract
*Group: Normal, Control, Positive control, GABA, C100 (Curcuma longa L. 100 mg/kg), FC100 (Fermented
Curcuma longa L. 100 mg/kg), FC200 (fermented Curcuma longa L. 200 mg/kg)

(6) ¥ Z=# 4 BDNF, p~CREB (ser133)2] ©ld #&: wdslstd A Western blot

- BDNF* brain-derived neurotrophic factor24 217 A E o] BE} E3lo] Hojsln, A A3 =
of A 719, g5 71w A AW e 2ol #HEE Fa% AAke|t) FH] o] 4ol
F4d, F25, BA 2495 5 AdEY o] He Ao 4 A 3tk CREB cAMP
response element-binding transcription factorz4, 7]19<S © 93l = Aot} =3
BDNFE zAsta F2 7|7k 719, 337k 7]19d] #olsts A2 484 9

- AR ew H BELT NEES 45 Fojshdle o, ¥ =4 BDNF p*CREB (ser133)
i ol mA= @I Wstst 93 Western blots &3 &l th(Figure 7t
-9,10,11,12).

- BDNF wwd ubg] S Aw X A3k (Figure 7}-9), scopolamine?] Fo] & <138}o] controli ol A
BDNF %3 o] Normal+-o| H|sFe] ¢F 108] Aoy, &5 2 28 &3 100, 200 mg/kgS
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453 Aoz 138t controlv Bt} ZtzF BDNF ©@ild F% = ¢
3] WE &+ 200 mg/kg T2 4%, positive control Fo] 73} -2 gt
Western blot 23+= HAAMNIHCO)EN Aot FAS HeS S g A
- a2 oA BDNFZ# o] NormalwelA 7Hd Wddo]l @ol & S &A% + UM
scopolamine ¥ 2 3ju} 222 o] 4] BDNF @& o] 7+431% S 1 positive control X & &+
Fol® <lste] BDNF @ do] F7hghs SQld 5 AT
- p~CREB (serl33) 9] o—r(Flgure 7}-10), scopolamine®] £ & controli-2¢] p—CREB %d 5=
normalw 9] W& =} vl uske] S w oF 38 ZAsE T HvbE) g &+ 100, 200 mg/kg
8 gk Tl A= Scopolamme—roi?{} Controlol] H]sle] % o]&4 o2 p-CREB (serl33)
g dEQfe]l SRS AT AU
+ BDNF ZA3¥to} o] wtg &3 200 mg/kg Fol+2] 4%, positive control (Tacrcin 2
mg/kg) T Fog 7S YR AL Western blot 2 ¥ A G MIHC) G A A3 ete
FAFSE AsFS vEpH S sFeldk 4= 9l th(Figure 7F-11). ScopolamineS %o 3+ controlsoll A

O Lo e

=
T dlvp FEe] p-CREB wde] A2 Z& gelsigon, €5 2 Laed F9=2 A3
p-CREB ©@¥ldo] F713S A 4 At
S
<
& S -c‘efs}b el ) S S
%&s c.-°‘:\L <1°$ (:?SJ 4::9 & “(_:\.

BDNE W G e ——

18

ab
abc

cd

BONF/GAPDH

Figure 7}-9. Western blot analysis of BDNF in the brain

*Group: Normal, Control, Positive control, GABA, C100 (Curcuma longa L. 100 mg/kg), FC100 (Fermented
Curcuma longa L. 100 mg/kg), FC200 (fermented Curcuma longa L. 200 mg/kg)

U Values are expressed mean+S.D. for groups of ten experiments.

? Values sharing the same superscript letter are not significantly different each other (p<0.05) by Duncan’s multiple range

test.
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Figure 7}-10. Western blot analysis of p~CREB (Serl33) in the brain.

*Group: Normal, Control, Positive control, GABA, C100 (Curcuma longa L. 100 mg/kg), FC100 (Fermented
Curcuma longa L. 100 mg/kg), FC200 (fermented Curcuma longa L. 200 mg/kg)

D Values are expressed mean+S.D. for groups of ten experiments.

? Values sharing the same superscript letter are not significantly different each other (p<0.05) by Duncan’s multiple range
test.

Control

Figure 7F11. Immunohistochemistry staining of BDNF expression in the brain (x100)
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Figure 7}-13. Synopsis-memory improvement study
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Table 7}-12. Formulation of test and control food for study

B AgE AE A ATt ANEE AE B gxat
A e esa B s AE placebo 2 &
B 1l $HH] = o e Y g o
- (%) (mg/7) - (%) (mg/7d)
e °] 2k &}t 4 15 0.75 FEYAEY 15 0.75
ve Eay L ) R R S At 1.0 050 | oA 1Y <7 1.0 0.50
ARQAEZ 2~ 475 237.50 AJAEZ 975 487.50
A 100.00 500.00 A 100.00 500.00
dAZA
ol
A:gnEa 22 ua  Bsum s
©® AEE AFe AARH: 1d 23], 13] 28AS vfd ol AY F&o| T =3 T
HASGES shglon, Bgrire 852 stk
H9=E1 9= 2 9= 3 H= 4
Screening 22 AEE &= H=2 2atat E el P =) ZAL gE 2=
=0 FHEE-
SiaEs ME SR AT (=E2212F 56478YH
Placeho 21E 223 : dl==2B (EBE2212F s56+72
-142 -0 o 28+7 S6+TE
Figure 7}-15. Design for clinical study for memory improvement
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Table 7}-15. Attention test
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Assessed for eligibility

(n=47)
»| Excluded (n=21)
+ Not meeting to inclusion criteria (n=21)
v
Randomized
(n=26)
v r— A 4
C. longa group ITT Placebo group
(n=13) (n=26) (n=13)
—
v )\ v
Data analyzed PP Data analyzed
(n=10) (n=21) (n=11)
|

Figure 7}-16. Schematic diagram for study summary

- g REe] AgE A AHQl gAY Q1A HHe| et AlEE AE AAH A FAHA
ARE FAH AL Astgon, 28 G50 vste] 34 ool WY olsje] mE
oA ATt gF g Apol b S A Skt (Table 71-16,17,18).

Table 7}-16. Homogeneity analysis for gender

Variable & o 2 p
Hl % Bl % X
A AlE o 5 19.2 8 30.8
el | oz 2 77 1 123 18 378
p: Fishere] A& 4ol o {Fo+E(LS)
Table 7}-17. Homogeneity analysis for demografic information: life style
. 0: ohj e 1 o]
Variable e o e 5% x? D
o A 12 46.2 1 3.8
(F=1) ) = 11 42.3 2 77 039 1.000
T34 5 Al gt 2 7.7 11 42.3
(Fz=1) o) =+ 3 115 10 385 619 1.000
g Al g 8 30.8 5 19.2
OFE 1) e 13 50.0 0 0 013 039
°FE FoY Al g 11 42.3 2 7.7
(F=1) o) =+ 10 385 3 115 619 1.000
He oFE Ale o 10 385 3 115
(F=1) ) = 12 46.2 1 3.8 619 1.000
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Table 7}-18. Homogeneity analysis for demografic information: age, height, body weight,

drinking and obesity

Variable o5t ¥F=9x t value Pr > |t| Pr > |wl
a4 Al g 53.62 7.467 L1 o6 -
(FZ1) =T 56.77 6.942 ' ' '
Al Z}F Al Tt 163.44 7.186 1198 043 264
(FE1) o) = 159.85 8.081 ' ' '
A= AlE Tt 61.962 9.5883 433 669 448
(1) ) = 60.746 3.2041 ' ' '
A5 AT 12.800 20.5360
ST 236 815 545
(FE1) EES 10.762 23.3980
BMI e 24.148 3.6986
- . 198 .845 801
(A1) Al Tt 23.908 2.3542
WHR =T 8938 .04788
-.046 964 960
(1) Alg Tt .8946 .03620
) = 106.68 28.673
XFA : 1.157 259 347
(1) Al g Tt 95.62 18.437
w: Mann-Whitney U Ao 23 A& Fo++
@ AsAA Aol AW FAY AA
W AANEN A ARkl FSIQE AFTH R vl Ak, T 23 Aol
shol )4 ek srey.
Table 7}-19. Homogeneity analysis for intelligence tests results
Variable De iy x93 t value Pr > |t Pr > |wl
A 106.31 8.920
I;S Q 991 332 .204
(F=1) o % 102.92 8.490
@ AFE AAAAI S GAL Aol BA
- AFH AFAATE A DS AF B A3 4F B8 8F Fol AN 4 @
o tiste] AlFEE AF 58 W AT iz sdAAE vlagt A3 Digit span test
4 S sk iz F Aol Al

42

50.308+14.0913, th=x*
Z O 2 e THTable 71-20).

i
§ A% B8 A3 B8 87 T AAYE A4 A W] o AT wa
= = =%

7 39.308+9.1596 8. =




Table 7}-20. Homogeneity analysis of Computerized Neurocognitive Function Test result:

baseline
Variable ot XFHA t value Pr > |t Pr > |wl
Digit Span O 43.308 12.3179
402 691 448
Test—"gutek o) & 41.385 12.0799
Digit Span Al gt 50.308 14.0913
2.360 .027 .039
Test-Sn)ek o) 2 39.308 9.1596
Verbel Leaming Al 49.385 13.0929
1.297 207 .264
Test-A1A734} o) 42.231 14.9619
Verbal Leaming Al 41.923 7.2049
. .296 770 .920
Test-Al: A+ ) =+ 40.923 9.8443
Visual Span A e 40.615 10.1779
_ 160 874 .880
Test—"guek o) & 40.000 9.3808
Visual Span AT 41.769 5.7901
N -.061 952 801
Test-<Jrd3k o) & 41.923 6.9338
Visual Al gt 71.000 13.5831
. 178 860 614
CPT-gukg<r o) & 70.077 12.8741
A g 35.385 11.9271
Word-Color Test 2172 103 125
o) =+ 28.000 2.8284
w: Mann-Whitney U Ao 23t A o+

Table 7}-21. Changes of Computerized Neurocognitive Function Test result

: A3 %_1 oz
Variable e aar
Digit Span
Test—gwy3k -.769 16.7539 -2.538 10.5878 322 750 545
(W -HRE3)
Digit Spen
Test-<J3F 1.538 11.6018 -3.615 8.9400 1.269 217 .204
(H 1 H]—._,_—?))
Verbal Leaming
Test-A|A7A} -3.615 6.8500 -8.846 14.9491 1.147 .263 418
(HE1-1EE3)
Verbal Leaming
Test-Al: A5+ -8.692 5.8078 -7.308 6.5496 -570 574 687
(M)
Visual Span
Test-7m3F -.769 4.2847 -2.154 7.2209 595 D58 .336
(s -E3)
Visual Span
Test-Swak =077 3.7741 231 6.0574 -.155 878 .960
(HE-RE3)
Visual
CPT-74kg<r -2.077 12.6587 -6.385 13.3263 845 406 186
(1 -E3)
Word-Color Test
(HEH-HHE) 4.077 7.2968 4.231 7.0256 .055 957 448

w: Mann-Whitney U ZA Aol 23 AT o=

t value Pr > Itl | Pr > |wl

o

Bt

b
2
m

= = =
o T’:{X}
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Figure 7}-17. Changes of Computerized Neurocognitive Function Test result
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Table 7}-22. Formulation of test and control food for clinical study
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Figure 7}-18 Study design



EER

<]
D A ET A

ks
=

® Al

1oH

olTA, T, o

1
—~
o
jm)

W

o

o

5]

= Jlelgol A

el

@ Al Ak

]

J o

3

F 50 ~844] 2]

—
fua

A

B

¢

&H

A

T-1SD ©]38}<Ql 2K

3

3L

7857

- Verbal learning test <J

F
KH

0

]_

A

]

Rt

stHA AST/ALTZF 2 ©]

st Al AST/ALTZF 1 w9kl =}

S
]

SENEES
SENEEL

1

Kl
1

5|
pud

}-

<}
}

o

A
A

J A}
A}

Z

al

e}
A

[e]

- ALT T+ AST7}
- ALT T=¥ AST7}

@ A=

Nlo

)

el
00

)

)

)

CEREESE

=
=

5}

o

- 99l A}

AAHCNTY) @ K-DRS AAF A A

A7)

|

o

7

r2

e

A
N
ﬁo
meO
;Q..#
o
@

Fisher’s exact test

=

=]
Wilcoxon rank sum test® 774

1

T

5

3}l
7

9

e

[s]

<
T

=z
==

R4

. Independent t-test, Chi—square test
T

AR A A AL

7_]1-
Independent t-test, &4 =

- w9

)

3} 2,

o

=

t}

[e)
yu

%0 %8 o
JJo ety A
'~ Ho
a—
e Gy
<r oR

N
o ol 3

46

L.Helveticus &8 &
4) CNT: Computerized Neuro-Cognitive Function Test System, Maxmedica, Korea



Table 7}-23. Brief study schedule at every visiting

wge | WE L TE 2 TE 3 TE 4
. 71 =37}t ANEETE
Screenin 71 FHA f
_ _ & | AzAT AN gzma
TA/BAL S “14709 0d 289 +7¢ 569 +7<
A B oIA o
D o
HE /ey A} 0
A FHAL O O O O
A=A O o
&%, Aol ¥ 2% 24 o o o
QAT AA o o o
= AAF 0 0
AR/A L7+ HE o
AA 715 1A} © ©
AlFL AZ AF @)
o] Fuhg Ry O O ©
B gorE A= o © ©
== 24 ©

# tGA7E oAl MEE S & AAAFe] BE 3ol o] Folxof Firt

@ AFE AAAA7N S A

O CNT40& Axshsl AFAAY S A4 Az=d 714, S 434, AAgye BF
8, AnAel G4 ¥ AREF AL nG® A4S WA ARG AARA ol
e G uAs] e ALHAHANE, AN AFE, 2013). Fael o8 I
2 wol wi WA gAuT AFES BYEs RhAhFE AFS, ANFH AT,

274

2000; BFsh, A+, /\}%%, durg 2t vh3xl 1998), B X FoA 2elgr|+==
ol @A e AbS Q‘W(E{%XH:L, 2003).
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Table 7}-24. The computerized neurocognitive function test

AAE ek
Verbal Learning Test Ao 7] & skF AL Aojx 71 = HA
Visual CPT A7 A &FoE AA A &2 Fol = HA
Word-Color Test AeFoe AL (Stroop AAH AE A F o] E AL

K-DRS HA}

O K-DRS (Korean Dementia Rating Scale, $t=3% X|v] 7} HAHE @AdbA<Ql QX715 4
L5 Hrtete AAETE Ao AAX7]s BHIE AvMdd R AH A 55 9o
MIE i 7349 e] 59 HAAETE FAEY HARbAQl Q1A sHE Ha AAAS
2 F4st7] el atd Aoz Fo 8, #e7ls 1170, 74 670, s 670, 719 570

S 1443802 T 50~ 59/‘1] 60~ 69/‘1] 70 79/‘1] 80~ 89/‘1]94 471
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O ¥ Aol K-DRSw =dl 24l st5o] AxEstsl K-DRS2E AHE-shoith,

Table 7}-25. K-DRS testing sheet

Ere =408 T
Lo | ARE TEACD UsEy oF A #% W 04|
glol Fo2 AFAA & At 59
27l | oEd d5S addow Adets Y 11
R SR s E I R EI BT R 6 1
s | FAA ARG A S FAH e Adets AL 34 6
el | A5E Aus A, 45 Fol 84, A 59 5

O A-ger s A3t
O AR oz B ol

Assessed for eligibility

(n=67)
Excluded (n=17)
# + Not meeting to inclusion criteria (n=15)
* Informed Consent Wthdrawal (n=12)
Randomized
(n=50)
L J —_— v
Test group ITT Placebo group
(n=25) (n=50) (n=25)
Compliance issue (n=2) 8 . e
= AE (n=2) =»| Compliance issue (n=3)
v —— L J
Data analyzed PP Data analyzed
(n=21) (n=43) (n=22)

;
. ,

Figure 7}-19. Schematic representaion for study summary

@ 58444 A%
0wl QA Ax F UFE MR AW, &F, FAA 2%, FA oo uste] A
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Table 7}-26. Homogeneity analysis for demografic information
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Table 7}-27. Homogeneity analsis for demografic information:

drinking and obesity

age, height, body weight,

T Group o5t EF=AA t-value Pr > |t Pr > |wl
e 63.040 6.711
S - 0.99 0.325 0.3456
A 61.240 6.071
O 2 158.800 7.663
7 - -2.48" 0.0168 0.0116
A E T 164.100 7.291
o) = 60.116 10.594 ;
A% - -2.58" 0.013 0.0031
A E T 66.684 7.069
B 23.796 3.261
BMI - ~1.22 0.2301 0.4376
Al g 24.788 2.453
e 31.368 7.902
A A & - 0.32 0.7527 0.7710
Al gt 30.700 6.976
I 1.69 1.109
SFUS - 0.948 0.357 0.4417
A E T 1.20 0.447
o) 2 65.91 66.861
& - -0.433 0.671 0.7674
A E T 49.73 82.123
@ AFH AAAA75 HAF Aol 4
O HFH AAJAA 7 AAE AdE A% 58 A9 AF 58 8F T At 2 &
o st AlFE AF HE& A AP dxzdY A4S vk 23} Verbal
Learning Test®] ARIHAF A=A o] Algare]l o wakom, g g=olre] HArAMdAL A

ARJAA 7] 5
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Table 7}-28. Homogeneity analysis of Computerized Neurocognitive Function Test result:

baseline
T Group 4t FFHA t-value Pr > |t Pr > |wl
Verbal Learning Test

U] 23 32.60 6.481

21 A A - 1510 140 0.5023
Al & T 36.76 12.156
i U] 23 30.84 4.497

Al~A53 - 653 517 0.4248
Al g 31.72 5.013
I 10.16 3.275

A 21 7 AL - 2.425% 019 0.0170
Al T 12.12 2.369

Visual CPT

o) 2 63.92 19.923

ARkS4 - 915 365 0.3113
Al T 68.60 16.044
U] 23 63.92 19.923

e QRS - 915 365 0.3113
A & 68.60 16.044
oAR U] 2 51.16 20.001

o o - - 554 582 0.6008
LT A& 48.12 18.756
2 \k-2 A 7F =zt 42.40 9.390

o - 1.413 164 0.1736
FEAA} A E) 46.16 9.424

Word Color Test

I 41.04 10.514

Word(black) - 611 544 0.5381
Al T 42.80 9.849
o) 2+ 33.76 7.688

Color only - 1.330 190 0.1210
Al T 36.48 6.746
U 23 33.16 9.402

Color word - 1.140 .260 0.0904
Al & 36.00 8175
U] 2 36.92 9.785

Word of 1.001 322 0.2487
color word A8 39.68 9.716
o) 2 31.36 7.879

Color of 1.904 063 0.1775
color word A& 27.36 6.946
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Table 7}-29. Changes of computerized neurocognitive function test result

T | Grouwp | Wy | ®FHA | tvalue | Pr>1tl | Pr> |wl
Verbal Learning Test
) = -7.560 8.540
o AX —
A A4 EE =810 11760 0.59 0.5568 0.6813
. = -8.600 9.336
1. _
A1TAG% A 6,040 6.955 1.14 0.2604 0.3819
= -1.560 3.852
o] AA _
AV A EE: 0,650 1994 101 0.3172 0.2723
Visual CPT
o) =+ -0.880 17.619
P ) M _
dHk-s- REE 0.160 14493 0.23 0.8207 0.4937
) = -0.280 17.082
=2 o B4 -
THFT REE 0.160 14.493 0.1 0.9222 0.4937
) = -4.920 15.286
LA FF - -0. ) .
3 H T e 4120 13520 0.2 0.8454 0.7277
k8- A 7k o) = -1.600 5.986 151 0.1369 0.0809
XA} Al 1.000 6.164 ' ' :
Word Color Test
) = -0.520 8.828
Word(black) N 1360 3376 0.35 0.7315 0.9224
o) & -2.440 10.890 -
Color only N ~0.360 5361 0.86 0.3974 0.7664
) =+ -3.840 13.536 -
Color word N 3790 D) 0.04 0.9678 0.9375
Word of color = -0.640 10.111 0.4 06781 09710
word Al -1.720 8.060 : ‘ :
Color of color = -2.840 7.983 031 07581 0.9533
word Al -2.160 7532 : ‘ :

@ K-DRS #HAF A3

B
RS |
O K-DRS #HAl= ARE A% 58 A3 AF 58§ 8F

Table 7}-30. Homogeneity analysis of K-DRS test result: baseline

T Group 3t E=HA t-value Pr > |t Pr > |wl
9] ﬂ Z}T—é gggg 122(5) 1.334 188 0.0955
POV I 1 1 O R
Sy B T T Ry ey et
W 3t ﬂ fﬁ gg:gé f:ggg 2.701° 011 0.0099
714 ﬂ —zg g}gé ;?gil 047 D87 0.8669
A ﬂ ijg };égg gggj 1.446 155 0.0909
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Table 7}-31. Changes of K-DRS test result

T Group 1t EFAA t-value Pr > |t Pr > |wl

o) % o -0.160 1313

9 - 0.00 1.0000 0.9752
A -0.160 1.405
o) % o -1.880 3.180

el s -0.35 0.7271 0.4439
#7ls A& ~1.480 4727

74 = 0.000 0.000 1.00 0.3273 0.3371

° A E ~0.080 0.400 ' ' '

e ~0.600 2.102

7N ) il - -0.07 0.9415 0.7729
A ~0.560 1.710
o) % o ~0.800 3.731

71 - -0.65 0.5174 0.8360
A -0.240 2.107
. o) % o 3,440 6.131

=7 - -0.58 0.5665 0.4478
A ~2.400 6.602

U 5234 2329 AXNYAL E5H7 2 AAFALT(L2EFZ(F))

—|~
2
A
o
=
r
ol

olr
o
N

N
4
)
e,
ol

-1 s25d Taes ol 8%

oS @ MK WM 2EY RO |

1IXpAE ‘ 2AHAE » 3XHAE

{ PSP ———— [ Fesu uzso ] [ 2uges o8 J

YA XEEE 4 Hx[g 71 Hx'YoHE LA™
In vive 2537}

Y E 2352H|

Fes UEES
In vitro 2537}

(1) 2359t =3hdg Az
7hH As 2 Wy
20 3 A % HF& sukS F2E A F glucose 3%, MSG 15%E #H7lste] 1 L Azt Zetx~=

o 500 mL& A =x3} Al 151 ettt ot iz 10 FFLEHE 1%
HES ] 42ToA 2€7F 160 rpme &2 wWa s JIsd o 1 § L. plantarum EJ2014Z
1% AF3ske] 30CoANA 3437F A=A o &3 H8E FPsY HFigure H-1).
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Old pumpkin paste (X2) 500mL

1

Glucose 3 %
MSG 1.5%

!

Sterilization
(121 °C /15 min)

!

B. subfilis HA (1%)

1

Fermentation
(42 °C / 160 rpm / 0-2 days)

i

L. plantarum EJ2014 (1%)

i
Fermentation (30 °C / 0-3 days)

Figure 4-1. Process for mixed fermentation of old pumpkin
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- AtEe] A9 g A 012%A 1A TE 194 0.32%=2 ST 294 0.16%= S 7}
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Figure Y4-2. Changes in pH and acidity of old pumpkin fermented
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Figure Y4-3. Changes in the number of viable cells of old pumpkin fermented
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Figure Y}-4. Measurement of mucilage content in fermented old pumpkin.
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Figure Y-5. Measurement of consistency of old pumpkin fermented

- GABA &2 231 wrg 194 MSG7F GABAZ A3kx9lom 3Ux o] MSG7} 95 275
I °F 0.8% GABAZ A3 = AS A3 = JAtH(Figure H-6).

N - » - -
- .- AR B BB B

0.25 0.5 1 0.25 0.5 1 Non 1-1 1-2 2-1 2-3
MSG(%%) GABA(Y) L Fermentation time (days)

Figure Y}-6. Measurement of GABA content in old pumpkin fermented

(2 Fe 5o WEE) AuBA LA
SWE ENE UE AL Mo 2 YIS 2P A 2 A LT 4 02%A 17 22

e
o wal zhzF 11.41%, 1154% 2 F7 sks 43S 1Y
= Ay g A 84 1Y TS 93 °Brix® UE
wow 12} et wrgel 23 A wavh o] mel 2hzb 11.03 °Brix, 10.33 °Brix
Z7telE AeS W dtH(Table H-1).

Table Y-1. Changes in total solid contents and water soluble content of fermented old
pumpkin

Fermentation time (days) 0 1% 1 day 2" 3 day
Total solid content (%) 9.21+0.00 11.41+0.01 11.54+0.00
Soluble solid (°Brix) 9.30+0.52 11.03+0.06 10.33+0.12

- e Fube] g AZke] W2 M WEE Table Y29 2tk 2R A WROLFS 29.10,
ANz () FAEbLFHES 247 027, 10522 Uebgeh 124 nxd 27 2946 FEL)F
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Table Y-2. Change of chromaticity during fermentation of old pumpkin

Fermentation time Chromaticity
(days) LY 22 b?
0 29.10+2.40 0.27+0.11 10.52+£0.59
1% 2 day 24.54+0.41 1.38+0.38 11.07+0.57
2m 3 day 25.54+0.50 1.15+012 10.77+0.17
D L: lightness, ?a: redness, “b: yellowness
- g Azt mE 52 sH g Ee] T SAHE & & A g d S-S 6853.70
mg%oll A 12 2E 19 A 599444 mg¥% = A4S 1 & AlE Fashe] 22 Hg 39
A 93520 mg% = YERSTH(Figure U-7). 52 &uF 9@ Eo] =23+ QA do] #o S
S S8 nxdy AL BE sete] AHEOoRA I A gbe] wEt AL TAhde AL
2 A7
10
g 4
g
I=
e B
8
? 4
=
(=]
35 2
i
0 [ [
1st-1 1st-2 2nd-1 2nd-3

Fermentation time (days)

Figure Y}-7. Determination of reducing sugar content during mixed fermentation of old

pumpkin

- on] FAE H Fute] wrE A F IREwoE FF =4 AT 4426 pg/goZ UERY
ow 224 ket W E 3dA= 37.00 ng/g®E #AASteE A4S HAT B-carotene ¥ 54
A 2 A 2730 ng/gez Uetskon @ F 468 ng/gE WERSTH(Table 1-3).
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Table 1-3. Total carotenoid content and B-carotene content of old pumpkin fermented

) Total carotenoids content B-carotene content
Fermentation
(ug/g) (ug/g)
Before 44.26 27.30
After 37.00 4.68

L LT

=

WEEE Qdojd AARY F ofnmit

A Ay} Table Y59 )

e 16794 ug/mglE YEIGE o™ o]F glutamine? glutamic acid®] e
HAEL A ofn=AkE oF 89% AFA|sti T

Ha

o % ol

14951 ug/mg2.

2

it

Table Y-4. Total amino acid analysis in mucilage content

AA (ug/mg)
CYA= 0.00
ASX* 1.94
GLXx 149.51
SER 0.87
GLY 0.86
HIS 0.25
ARG 0.65
THR 0.43
ALA 1.57
PRO 0.69
TYR 0.36
VAL 1.33
MET 0.23
ILE 0.79
LEU 1.19
PHE 1.06
TRP 2.57
LYS 3.65
TOTAL 167.94

“CYA mean the sum of cysteine & cystine

“ASX, GLX mean the sum of asparagine & aspartic acid and glutamine & glutamic acid, respectively.

- 24 slAe He st g A F EYdE % 34 27 006 mg/mLE YERg e 2
b At g 3Y9AE 536 mg/mLE FASH Ftete AFS Btk & ZEtRwol=
stk =4 Ay 2E A 021 mg/mLE YEgen wE ¥ 032 mg/mLE TE T Z 5
B Y FgE o= o] FUtste Ao®E Hol MR F FAkslsol e FoE H
o] ZIti(Table 1-5).
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Table Y-5. Comparison of total polyphenol and total flavonoid after mixed fermentation

) Polyphenol content Flavonoid content
Fermentation
(mg/mL) (mg/mL)
Before 0.06 0.21
After 5.36 0.32

-3 w2 H e FEE] ANARE E3eA a3Un vitro)
ko] 3T3-L1 AW 5-A3E9] lipid droplet A/dell m[ A= G 3
- 2E Ao Zubo] 3T3-L1 AFAEAEe] A G4l w3 J&Fe nA=A Lo
A

= HX](MDI)Q} g A3 mukes Zb7; 200, 500 pg/mLel =2 A
A adipocyteZ 9] 85 % gtk o] § 43412+ F712 3W 10% FBS DMEM %]
o 5 mg/mL9] insulin®] #7}1E ¥ Z wWASAA AEE HEst] Oil-red-0z2 AW+
dAskal 200 Mi&9] dAnFoR AWTE T&’éﬂ‘}j‘:}(f*‘lgure }-8).

-2 A, sHrS APskA @ £3E RS A5, AlEFE W lipid droplet®] @/l

gtebs] fdss Ao dEHdon, vy o) %ﬂ l ofelf AT @A ol A=
S #EEAY. 53] 200, 500 pg/mLe] FXEolA Z}7; 35, 45%9] A A4S AAA
=2

- Hgo mE vAE gigt JFS mAAI7] 7] &) &S 2aF HEAZl § 85T, 30 &
o] dAge 121TC, 15 &+ Oéﬂ S F8% F o5 AR AWAE 3494 2HE F<

st th(Figure Y-9). thzx-¢l Hla] zZzhe] dAe =3 ]/‘1«1 10008} 3] A B o] -5 A
A S AE HolA kot 1008 22 Hel A 85T, 30 #+1+e] dAget 121TC, 15
A oA 247 17%9 26%°] A WA E E31 A Eﬂr% 1

- Lipid droplet phospholipid monolayer®ll 2]3] &4l FAX| WS 2 precursor fibroblastoll A
FH AWM=z F3yAelA yey, PPARyS %8 %923t adipogenic transcription
factorEel O3] =A== Ao defA] Utk ofol wmel WE sute] AWAE 3ol A &t
o5 HARRIAL H k9] Al o A E = AJAA g AF7F FIhE oo St

120
& 100
6
2 =0
=
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=
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0
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Figure W-8. Effect of lipid droplet production on the lipid progenitor cells with or without

fermented old pumpkin
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Figure 4-9. Effects of the heat treatment of old pumpkin fermented by Bacillus subtilis

and Lactobacillus plantarum on lipid droplet generation of lipid precursor cells
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O AFY HAAE FAZTFHANEY FHSHEFTH (Acute Toxic Class Method: ATC
H OECD TG 423x)°] w& F=3P3 A (FEXTH 1A A2013-21% 2013.6.28.) ¥
X 129A9F A ANEVEFH T FASAHALFH, SFEFE SAHAAE SEHAMANES
Zhol =21 (ID), 2008. 11, A F & FESHAA)

O zx7] Alge FoJ&=H2 194 2000 mg/kg bw= AAsG o, A7 3vtg]dd AFEHE
o3kl

O Fol ¥ 4841%F Bk AR EE WAL £72 BEF 23 3vhy wE JEste] tE 9y
3utg] el 2000 mg/kg bws THAl Fo 3t th
O 297 2000 mg/kg bw §FM 3vbe] BE 48X Bok AEdte] 1 the §FBAY

o= AAlsHA &gkt

Ed 2d A1 890 2000 me/keg bwdl Ao AlF A}

Smglkg
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Figure Y}-7. Flow chart of the classification for acute oral toxicity test

(6) BH3&
O BE FE&o tsle] Fo T 30EFEH 4R = Ao or AFea, 13/19 1447}
A dukSAS BT B A Aol R 9 JASAS ANAER 7] =59
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AEFTEA et COvta FUHe =z otghrlsle] Wdst & fotdoz A7 S A
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(7) ¥+ 2| ALk

(8) EAA 7
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O AlgE4ds fidel 13] A 759 Al detvhes SA4GY 2 S-S 42 SD o
7} P =0 Acute Toxic Class method® A &S 333}

O SD #=of A }j A& 2000 mg/kg bw= 194 2 2¢k

ELNCIR S ‘ja”goit’ AT, AsHsts d#Esta #Z7 F

%
R oS Atete] ofefel 22 AxE AT
5]

=

Eo| #EA ¢rol thA] 2,000 mg/kg bwE 4FH F= 3ui o] FoJQEA)SH O

T B AMdEEo] #EE R ekt (Table W-8).

O A&d7IzF &<k 2000 mg/kg bw 19-A 2 20A Fojt EFo|A] Fol SHE #&A7|7F F
=5 Solgk IdFAde] R A gkth(Table Y-9)

O Fof $o NE=4Y #d AsHsts d&FEHA LUTHTable H-10).

Table Y}-8. Mortality in rats after single oral administration of extract

Days after dosing Final
Groups .
o1 2|3 4| 5| 6| 7| 8] 9]|10]| 11| 12| 13| 14 | Mortality
Control ojojo0ojo0]jJO0]OLO]O]OLO]OlO|O0O] OO 0/1
Extract T ofojo0jo0jo0ojo|jo0oyLo0y0}0]0]O0]0}|O0]|O0 0/5
Extract TH ofojo0jo0jo0ojojoyo0y0}0]0]0]0}|O0]|O0 0/5
Extract THF | 0| O O] O O] O] O O] O] O O] OO0 0] O 0/5

Table Y}-9. Individual clinical signs induced by the treatment of test substance

Dose group Animal . Day
Sex 30 min | 1 hour | 2 hour | 3 hour | 4 hour | Day 1

(mg/kg bw) number 2-14

1 NCS NCS NCS NCS NCS NCS NCS

T 2 NCS NCS NCS NCS NCS NCS NCS

3 NCS NCS NCS NCS NCS NCS NCS

4 NCS NCS NCS NCS NCS NCS NCS

1 TF Female 5 NCS NCS NCS NCS NCS NCS NCS

6 NCS NCS NCS NCS NCS NCS NCS

7 NCS NCS NCS NCS NCS NCS NCS

THF 8 NCS NCS NCS NCS NCS NCS NCS

9 NCS NCS NCS NCS NCS NCS NCS

10 NCS NCS NCS NCS NCS NCS NCS

T 11 NCS NCS NCS NCS NCS NCS NCS

12 NCS NCS NCS NCS NCS NCS NCS

13 NCS NCS NCS NCS NCS NCS NCS

2 TF Female 14 NCS NCS NCS NCS NCS NCS NCS

15 NCS NCS NCS NCS NCS NCS NCS

16 NCS NCS NCS NCS NCS NCS NCS

THF 17 NCS NCS NCS NCS NCS NCS NCS

18 NCS NCS NCS NCS NCS NCS NCS
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Table }-10. Changes of bodyweight after oral administration

G Days after treatments
roups 0 1 3 5 7 10 12 14
321.0 341.0 371.0 384.0 391.0 412.0 432.0 435.0
Control
+ 00 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0
3194 337.8 358.2 367.6 379.8 3814 400.4 411.2
Extract T
+ 243 274 +28.9 +30.6 +32.7 +33.6 +33.1 +36.4
345.2 364.4 388.0 387.2 383.4 385.8 415.0 426.4
Extract TH
+ 189 £21.6 6.9 +28.3 £37.1 +385 +394 +41.5
353.0 366.4 380.0 389.4 386.6 397.0 421.8 429.8
Extract THF
£ 259 £11.3 +15.1 +16.7 £13.2 £10.4 £11.9 £12.8

O WAV F& F 2000 mg/kg bw ol AT B viste] A AAE AN
A, WE AAAA ol Faro] HEEA et

xl

Figure Y-11. Photographs (left-control group, right-test group) of visual observation after
autopsy

O Zt NE=49 MeFAQl WX AFF(LDs) = 2000~5000 mg/kg bwo 2 &l = A Th

AEH 2000 mg/kg bw 194 B 20A] FoAa- EFoA A FRY 7HA] Solgk A4
Aol

Zyo] wARA gk

O NREA Fol ¥ AWRAY BAH AFWsE BAHA G

O 4% F& F RE AAC tstel §UA WelHAE AR Ak, RE AAAN Holw
soraze HAEA gt

O AEHoR AYEA WEAAFe WAL 2000~5000 mghkg bw olRoE, GHS
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Category 5 (LDs cut-off @t: 2000 mg/kg bw)ZA Fds B4 2 ¥t}
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High—-fat diet and regular diet

Figure “}-12. Preparation of feed and animals

Groups of C57/B6 use

Table Y}-11. Composition of the high-fat (HF) and low-fat (LF) diets’

c . Low fat diet High fat diet

omponen (g/kg of diet) (g/kg of diet)

Casein, high nitrogen 140 164
Cornstarch 455.7 303.1
Dyetrose 155 115
Sucrose 100 89.9
Cellulose 50.0 58.6
Butter oil 30.0 190.0
Soybean oil 10.0 10.0
Mineral mix” 35.0 41.0
Vitamin mix” 10.0 11.7
1-Cystine 1.8 2.1
Choline bitartrate 2.5 2.9
Mineral mix” 10.0 11.7

1 All dietary components were prepared by Dyets Inc., Bethlehem, PA.
2 Mineral mix [AIN-93G-MX (30)]

? Vitamin mix [AIN-93-VX, (30)]

* Mineral mix [AIN-93M-MX (30)]

Table Y4-12. Composition of experimental diet

Mice Groups Diet for Mice Groups
Control Normal Diet (ND)
Negative Control High Fat Diet (HFD)
Positive Control HFD + 0.3% Hydroxycitric Acid (HCA)
Test group 1 HFD + 0.1% Pumpkin Extract (PKE)
Test group 2 HFD + 0.3% PKE
Test group 3 HFD + 0.3% PKE
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Figure }-13. Schedule for evaluation of efficacy of fermented old pumpkin
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Table Y}-13. Water consumption weight (Mean+SD) after 42 days.

Treatment Groups Weight of Water (Mean+SD) in (g)
ND 25.60£2.52
HFD 20.48+2.22
HFD+0.3%HCA 22.15+2.95
HFD+0.1%PKE 23.03+6.24
HFD+0.3%PKE 22.60+1.99
HFD+0.5%PKE 18.93+1.96
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Table Y4-14. Feed consumption weight (MeantSD) after 42 days.

Treatment Groups Weight of Feed (Mean+SD) in (g)
ND 21.02+2.20
HED 19.62+2.23
HFD+0.3%6HCA 18.28+2.13
HFD+0.1%6PKE 18.18+1.62
HFD+0.3%PKE 18.32+1.99
HFD+0.5%PKE 18.70+1.60

Figure Y}-14. Water consumption weight (Mean=SD) after 42 days

Water consumption (g)

30.00

25.00 4

20.00 4

15.00

10.00 4

Table Y}-15. Body weight gain (Mean=SD) after 42 days.

Days of Body Weight (MeantSD) in (g)
HFD+ HFD+ HFD+ HFD+

Treatment ND HED 0.3%HCA | 0.1%PKE | 03%PKE | 05%PKE
0 220094 | 2224092 | 21.9+088 | 21.6+097 | 225+071 | 22.1+0.32
7 932+092 | 2464126 | 236126 | 233+095 | 239+1.66 | 24.4+1.17
14 248+092 | 2754212 | 2644126 | 254+126 | 263216 | 26.6+1.65
21 958+114 | 293+206 | 279+137 | 268+1.14 | 2724230 | 286+1.84
23 265:127 | 307+283 | 206+184 | 282+123 | 289260 | 30.0+2.05
35 980115 | 333+295 | 312148 | 29.0+163 | 2974226 | 32.3+1.95
42 302+1.10 | 3574320 | 302266 | 31.7+125 | 321+314 | 34.9+223
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Figure Y}-15. Comparison of body weight (Mean+SD) after 42 days
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Figure Y}-16. Flow chart for assay experiment
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Figure Y}-17. Changes of serum lipids in mice fed with normal diet; and high-fat diet with
or without 0.1%, 0.3% and 0.5% of fermented Cucurbita moschata extract (FCME) for 8
wk. (A) HDL, (B) LDL, (C) TG, (D) TC, (E) Al and (F) FFA. Different superscript letters are significantly
different (p<0.05) by ANOVA.

(t}) &< leptin, ghrelin, insulin ¥ GIP %%
O g9 U leptin, ghrelin, insulin ¥ GIP % X3+ mouse quantitative ELISA kit (R&D

Systems, Minneapolis, MN, USA)E o] &3 oW ISAH W o7 A ks3]

O 8% #E FEE Figure U-159 o] x| wAoltol Al AAbatol] vl oA F7}3
A& Felstdet vk 03% a9 S 2 (FCME) Fotol A &3 leptin®] o] #<]v] 38
Al aE Bom #EEJT. Leptine AUAE AL AdHGFAESE o, A&JAE 913 A
Aol F7tE™ EF leptine] ¥ Al 2 ALY FAAAIE =iy LA oz
HRke] 2224 &87bselttal Bisil . ol& HiEoe® s¥httages AT 7t
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Figure Y}-18. Effect of fermented Cucurbita moschata extract (FCME) on endocrine
peptides of mice serum after 8 week feeding of ND, and 0.1%, 0.3% and 0.5% of

FCME-added HFD.

(A) leptin, (B) ghrelin, (C) insulin, and (D) GIP. Different superscript letters are

significantly different (p<0.05) by ANOVA.
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Figure Y-19. Effect of fermented Cucurbita moschata extract (FCME) on liver function

enzyme. (A) ALT and (B) AST of mice serum fed with ND and 0.1%6, 0.3% and 0.5% of FCME-added HFD
for 8 wk. Different superscript letters are significantly different (p<0.05) by ANOVA.

Figure Y}-20. Haematoxylin and eosin staining of hepatic tissue (40x magnification). Mice

fed normal diet. (A); high fat diet (B); high fat diet with 0.3% HCA (C); high fat diet with 0.1% FCME
(D); high fat diet with 0.3% FCME (E) and high fat diet with 0.5% FCME (F). Well-structured hepatocytes are
indicated by green arrows in A. Blue arrows in B indicate hepatocyte lipid inclusion (steatosis) and ballooning.

Red arrows in B indicate lobular activity. Black arrows in B, C and D indicate fat droplets.
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5o AR} AW W5 2Adh webd 34
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7b b 22 el AR AL dE Eael] WA &<l 2o #4d
A HAFE qRT-PCRES &3 Z43t3ith
O AWAlxe] £33 xdst= AASIAE SREBPs, PPARs, C/EBPs5o] QUth A A% &

%719 insulin sl 23 C/EBP-B9 #&do] FExA Alztsla &Astxo] 3} $7]
of XHFAM|Z ] HAF 12kl C/EBP-a$ PPAR-ye wdo] =¥}t C/EBP-a¥ PPAR-y

2

O AdAx3E 2HHA adipogenesis®] T+ ZH<Ixel AHAFHAAFe] wao] ZF7ty AW
2l o] ol H] 3 it‘# g8 (FCME) Fowo A o] 7o =2 F9AQ Hart eyt
(Table Y4-16). o]+ &9# 3 S5 (FCME)= AWolAlel #AE FHdxE JAste] Al
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ro

. — = i e -

Figure “}-21. Haematoxylin and eosin staining of adipose tissues (10x magnification).

(A) Epididymal, (B) Mesenteric, (C) Perirenal and (D) Subcutaneous adipose tissue. In vertical order, mice fed
with (a) Normal diet, (b) High fat diet, (c) High fat diet plus 0.03% HCA, (d) High fat diet plus 0.1% FCME,
(e) High fat diet plus 0.3% FCME, and (f) High fat diet plus 0.5% FCME

73



Table Y-16. Relative expression of adipogenic and lipogenic genes of mice liver tissue

after 8 weeks treatment with fermented extract

Gene ND HFT» HFEP+0.32:HC A HFD+0.1 2 FCME HFD+0.3%FCME HFD+0.5%FCME
PPAR-% 1400 = 000 162 + 014° 1.21 + 009" 083 £ 007 076 = 005 188 = D.0e™
SREBP-1C 100 + 000" 177 + D0 1.18 + 003" 108 + 0.10° LO7 & 009" 1.04 + 013"
CEBP-a 100 = 0.00° 158 + (L04° 103 + 011" 140 = .14 132 £ Dose 1.37 = 015"
CERBP- B 1.00 = 0.00 1.76 = 0.06° 1.39 + 005" 1.03 £ 013 1.29 £ 006 1.30 = 0.03™
CEBP -y 1.00 = 0.00° 1,27 = 0.04% 1.22 + 003" 061 = 005" 100 = 010 099 = 005"
ACCL 100 = 000 106 + 006 088 + 002 0593 £ 001 LO9 £ 003 1.01 + 004

FAS 1400 = 0,00 118 = 006 1.22 + 008 134 + 0,12 1.47 + 009 1.52 + 019
GLUTH LO0 = 0.000 039 + 0.0 1.07 + 003 146 = 008" 094 £ 0.04° 1.53 + 0.09"

LPL 100 £ 0.00 1.10 + 008 084 + 009 082 £ 002 084 £ 0.06 0.87 + 0.08

ND: Normal diet; HFD: High-fat diet; HCA: ;FCME:Fermented extract. PPAR-y, peroxisome
proliferator-activated receptor-y; C/EBP-a, CCAAT /enhancer binding protein-a; C/EBP-B, CCAAT /enhancer
binding protein-B; C/EBP-y, CCAAT /enhancer binding protein-y; FAS, fatty acid synthase; LPL, lipoprotein
lipase; GLUT4, glucose transporter 4; SREBP-1C, sterol regulatory element-binding protein-1C; ACCI,
acetyl-CoA carboxylase 1.
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n Z
(FCME) surfactin®] +2 "év‘%
43]9;13 ol= o] H oA antihyperlipidemic activity o] &=## 3l
S o] &3 g s Tl Lad T surfactin Aol FUME o= "37—?%5}.

Table Y-17. List of compounds identified from fermented old pumpkin extract by
LC-MS/MS and GC-MS analysis

LC-MS/MS
RT (min)  Name of Compound m/z ([(M+HI ) Appm Pharmacological I"rcnp-emf:?. References

2474 Surfactin C13 10226766 1.142 Antiviral, antimyeoplasma, antibacterial, [67]
antihypercholesterolemia, inflammation suppressor
517 Surfactin C14 105636525 1.271 Antiviral, antimveoplasma, antibacterial, [67]

antihypercholesterolemia, inflammation supgressor

GC-MS
RT {(min) Name of Compound Area (%) FPharmacological Properties References
426 Cinnamyvl cinnamate B.54 = -
707 Ammonia 566 3
2364 Agetic Acid 268 = E
24.01 Pvrazin Tetramethyl 1.13 Cardioprotective, Antihvpertensive, vasodilator, [74]
anti-inflammatory, anticoagulant, free
radical-scavenging,
2597 2.3-Butanediol 4545 Paychoactive [74]
39,66 2,3-Butanediol, Formamide 26.490 Effective against asthma [75l
40,40 Methyl Propvle Ether 1.58 = -
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Figure Y4-22. Study design
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)
- h=]
- At 52 A AA: Independent t-test, Chi-square test % Fisher's exact test

- a3 A: 2+ AT A AP -AFEe] W] st AAAS WSSt A Sde
Independent t-test, 1A S W58 A] &+ 499+ Wilcoxon rank sum test®= 744 st
HEAA: AIF7IZE Sk A= 43 AlE AA7ES Wt e, 7 W AR &
o ey 7
R =] =

Table Y-19. Brief study schedule at every visit

EIRCRS| HE 1 HE 2 YE 3 HE 4
Screening AZA T AFAF ANAFE
i _ AES R il F2+3 3 #5937}
S/ E 7970 0d 2894 +7 569 +7
A F oA o
ol f&kA A} @)
B/ erEEod ZA} O O O

Y FHA o © o &

A 7 AL o o ©
AFAEE AA o ©
R o

w Al o o

A4S A o
AR/AN 7= HE o
NdE AE AT o o
AdE AFE 35 o o

2ol 5 F XA © o ©
CT &9 O O
o] dW-§ WUHH o o o ©
HEokE A= o O O o
=% A o ©
e G Tl e Foll 2 JAAAIF S BE A o] o] Fojof ghrh
© CT #AAt
O #HAFH @FHJ(CT)= lumbar spine 5 1HI} 4Hol sFst= 29 7tdE st
o] H-2f el A SAst] T HRAY W4S

Hounsfield number —150~-50] %6}% 49
T3k E s
stA| % WA (subcutaneous fat area) R WA WA oA WA H|E&ES g
hE =759 (mid portion of upper border of patella and greater trochanter)Z 3] ¢ha}o]
Hounsfield number -49~+100° &38l= WA S &5 W4 (thigh muscle area)® &}l
-150~-50° &3k 95 SAstel dEAT WA (thigh fat area)S T3} 3 LlJJr
L4 A" WA 2 st WAL 247 e s WA 2 g E AW dA 5] H&Ss
Eaia=g
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Figure Y}-23. Schematic representaion of study summary
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Table “}-20. Homogeneity analysis for demografic information: gender and exercise

Variable T = A& X2 p
0w
il Bl ‘; 8 26467 33533
U= B .
Al 0.159 0.690
o2} Hl = 11 10
Sl Bg 73.33 66.67
H] &
L 3 ‘; 8 6 137 33533
= . .
L.
5ol ; o 1 10 3.33 0.068
gl H g 93.33 66.67
y?: Chi-square testoll 2]3F 24

p: Fishere] A&7 Ao o st
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Table 1}-21. Homogeneity analysis for demografic information: age, body weight, obesity

and alcohol intake

Variable Ht E=HA t value Pr > It Pr > |wl
A ;} ;éig gg?gg }?fgi 0.44 0.662 0.693
A5 ;1 ;é:g_ ;Zgéé gggg -1.8 0.085 0.112
H|RFE ;]] ig ggggg 222’17 -0.25 0.802 0.729
o= =
r et = - i A i e
A

¥FOATAES s o+ p <005 xx 5 p < 0.01

(th =% % AF $44 43

O WaAtel Ngg AF 4A Egmsh AW Bk A Lo wstel dFE M +
T eFY, ¥l 9% 9% anY, Aol AF AY WAl B ZEAYY A Y
T 5AA AA(Table 1-2223)% AASAOM, 359 5% FEolAE AT
QEE Fol Aok FAHA Lk

Table Y}-22. Homogeneity analysis for compliance, alcohol intake, dietary calorie intake and

consumption by exercise

Variable U i Y=z t value Pr > [t Pr > |wl|
sow ;};‘ﬁ 32j§§j 2:26; 105 0.308 0.483
o ;}jﬁ; ;g:gzg j%;g 0.22 0.824 0,810
RIPge mE R e e
¥ A4S W= 55 p < 006 = p < 001
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Table WY4-23. Changes of alcohol intake, dietary calorie intake and consumption by exercise

Variable At E=A Ak t value Pr > Itl | Pr > |wl

=T 95.480 52.518 4.07 0.0153 0.0010

Al g S5 g -709.10 1181.00 -1.99 0.0745 0.123
2ol dH dF 93.750 313.500 1.04 0.3224 0.4697

=T 36.650 30.148 3.44 0.0109 0.0078

o =+ TELR dF -947.30 1173.10 —2.91* 0.013 0.0005
Aol dH a7 91.946 366.300 0.87 0.4031 0.6221

wh CT A

r Ay 93 ZQFo o3 AAY HAS APE AF AFH A A8}

o JAtA P dxza) w244 AAS HAAgE A3 (Table W-23), A18& 2F A3

% A8tE = Lumbar (L1) vertebra Visceral fat, Lumbar (L4) vertebra Total fat,
Lumbar (L4) vertebra Visceral fat, Lumbar (L4) vertebra Vis. fat/ Thigh muscle,
Lumbar (L4) vertebra Vis. fat/ Thigh fat ##Z352 Fol4F 5%dA FAsA & A
o= glEReH, 1 ¢ BE FEHE AT Y dEz2aoA Fog Zpolrb gl A gk
=3

O AN&d& AF AA A3 F9o A A4 WL 4ol gk Hazk v A3
o4+ 5% A ol AFolE Holau e WEIELS Lumbar (1) vertebra Visceral fat,
Lumbar (L1) vertebra Vis. fat /Sub. fat, Lumbar (L1) vertebra Vis. fat/ Thigh muscle,
Lumbar (L4) vertebra Visceral fat, Lumbar (L4) vertebra Vis. fat/ Thigh muscle®Z =
ALE AT} A" Lumbar (L1) vertebra Visceral fat, Lumbar (L4) vertebra Visceral fat,
Lumbar (I.4) vertebra Vis. fat/ Thigh muscle ZZ3E S ot 719 ZF A o] WkE3s}A
ol fFositta B 4 gldleormz AAl {4 5%olA Lumbar (L1) vertebra Vis. fat
/Sub. fat, Lumbar (L1) vertebra Vis. fat/ Thigh muscle ¥ %%k f-o]5=5 5%l A =}o]
7} Sl = At

) s
de 24T A9, ANEE AE A4 14 37}X1 ZAgEA WHREHREe] Al d dix
ol A el Zpo]7h BHQlE X et ow (Table 1/}—25) AlEE A AR A 3o AT,
BMI, WHR®] W31 ‘%v‘f—él)oﬂ e Ao =)t vla 23, B SAHY
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Table Y4-24. Homogeneity analysis of CT results between test Groups: baseline

Variable ot XAk t value Pr > |t Pr > |wl
T 303.90 102.60
total fat m_ -0.67 0.509% 0.616
A 327.60 86.91
z 7 87.993 36.398
visceral fat m‘ -2.08" 0.047% 0.047
A 120.000 46.184
T 215.900 1.24
subcutaneous | 81.240 0.27 0.789% 0.844
fat A 207.800 78918
L1 visceral fat/ o)z 0.435 0.172
subcutaneous N -1.80 0.090 0.132
ot A 0.669 0.454
- o) % 7 0.353 0.183
visceral fat/ - 081 0.427% 0.214
thigh muscle Al ot 0.402 0.137
; o) % 7 0.442 0.197
visceral fat/ - 182 0.089 0.156
thigh fat A 0.801 0.715
z7 274.800 87.431
total fat il - -2.18" 0.038% 0.028
N 350.700 99.897
7 85.719 39.530
visceral fat il - -3.4" 0.002% 0.002
A e 135.000 38.560
z7 189.600 84.067
subcutaneous | 3 -0.76 0.452% 0.266
fat AT 215.700 100.200
L4 visceral fat/ e Eaa 0.542 0.329
subcutaneous i} -1.58 0.131 0.230
fat A 0.854 0.668
~ T 0.334 0.160
visceral fat/ - 993" 0.034% 0.025
thigh muscle AlE T 0.462 0.147
~ I 0.452 0.257
visceral fat/ g -2.38° 0.024 0.034
thigh fat Al ot 0.830 0.554
Z 7 209.600 54.602
fat il - 0.17 0.863% 0.948
i N 205.300 78.278
1
& gz 263.200 49.695
muscle - -1.81 0.082 0.077
A 299.300 58.008
¥ AFAHL WES C p <005 7 p <001
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Table Y4-25. Changes of CT measurement values

Variable oot ¥=A= t value Pr > [t Pr > |wl
Al S T 42.474 2.
total fat ] 02.769 0.38 0.709 0.844
o) =+ 52.365 83.683
Al S ot -9.459 26.278
visceral fat ] 2.09 0.046 0.052
o) =+ 13.160 31.536
AE T 1. 2.101
subcutaneous ] 01.860 62.10 -0.56 0.580 0.370
fat o & 38.963 61.787
L1 visceral fat / A &) ot -0.401 0.584
subcutaneous 2.14* 0.048% 0.052
fat o] & -0.050 0.192
i Alg T -0.033 0.083
visceral fat / 2.15° 0.041 0.042
thigh muscle o) =+ 0.059 0.138
i Al -0.077 0.244
visceral fat / 1.76 0.090 0.092
thigh fat o =t 0.055 0.151
Al ot 19.028 493
total fat ] 90 67.49 -1.13 0.270 0.212
o) =+ -7.469 59.253
AlE T 13.504 19.130 y
visceral fat ] -2.14" 0.042 0.034
o) =+ -6.329 29.372
Al ot -42.586 72.735
subcutaneous | 0.38 0.709% 0.810
fat o = -33.599 54.928
L4 visceral fat / A & T 0.308 0.461
subcutaneous -1.79 0.092 0.110
fat o] =+ 0.075 0.165
i Al 0.052 0.073
visceral fat / 212 0.044 0.024
thigh muscle ) =+ -0.031 0.128
: Al ot 0.031 0.117
visceral fat / -1.28 0.212% 0.084
thigh fat o = -0.030 0.138
Al 7.079 15.936
fat ] -0.27 0.788% 0.776
thich o) =+ 5.301 18.978
i
. Al -2.041 8.623
muscle 0.91 0.368% 0.444
o) =+ 0.614 6.970
¥ A4S WSS 7 p <005 7 p <001
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Table Y-26. Homogeneity analysis of obesity: baseline

Variable ot R t value Pr > [t Pr > |w]
T 71.713 7.599
A= il - -2.05 0.05% 0.1455
A gt 77507 7.861
Z 26.907 1.544 ,
BMI il - -2.45" 0.021 0.5263
Al gt 28.153 1.226
T 0917 0.038
WHR il - 0.12 0.907% 0.0696
AlE T 0.915 0.054
PFoAGFAAS WSS, 5 p <005 75 p <001
Table Y4-27. Changes of obesity
Variable ot XFHAE t value Pr > It Pr > |wl
Z= 0.007 1.965
s o - -0.35 0.7322 0.349
Al gt 0.220 1.362
Tt 0.013 0.718
BMI il - -0.21 0.8385 0.546
AlE T 0.060 0.507
T -35.709 6.167
WHR il - -0.26 0.8002 0.934
Al gt -35.091 7.052
F OATAS B 7 p <005 75 p <001
ohoEA BEES & WAFH B5WA L AAFAL
(Al vlo] L H )

U1 Al 2 Es o] 83 M R B AAE 2

HAST Y RO |

Al'gHeo| 23

1A E 2K » 3RS
Wo|uAlo| WEE B8 S Yz BY 9 Sa2 wa 8o
MRIRART AL 23 S50tk HjgAo] wEE 2715 744 In vitro E5H7
S0 dalgy 83 4

[ sx5x gaEo) }
HAZZEl In vive S5 T}

}-2. oW A& o] &3 GABA At A3} 9 A AE A2
(1) SolmAl el ikl gE 53 GABA A4 4 3}
7h A= % B

- FF9 200 mLel FolHA BUS 20 g ¥ F yeast extract 1 g, glucose 2 g, MSG 4
g& FH7kste] 121TCelA 15%3F dA e stdvh. el zhzke] Algell L. plantarum EJ2014
starterg 1% HEsal 30T AFHlolH A 3A3E vt & Z47be] A8 & 50T, 65T, 8
0ClA Axste] A8t thHFigure ©F-1).
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WHo|HA! B2 20 g
+ D.W 200 mL

}

Yeast extract 0.59%
Glucose 1%
MSG 29

!

I Autoclave 121°C, 15 min I
+

IL. plantarum BEJ2014 starter 1% I
+

Stationary culture
(30°C, 0-3days)

Figure t}-1. Process for lactic fermentation of winter mushroom powder

x

o 2 qZ
SE,

a1z
o

o
T
o, £lF

o)
=

bop
aoy poi £
—_

pH 44602 Wolx 1 g 3¥d pH 4412 v]=s1A 5 £ o] "ol
YA Alx= by 1Yo
=] o —

1% = 716t 2E 33U % FAHE A3
T SA A9 % = A7t 3.0x10° CFU/mLe 2 AY =9ka, g 39
x10 CFU/mLe. & B#F7F A9 43S B vH(Table th-1).

52 o
R
41

=2

2.

o0

Table th-1. Effect of lactic acid fermentation on pH, acidity and viable cell count of winter
mushroom

Fermentation time (days)
0 1 3
pH 6.28 45 4.4
Acidity (%) 0.27 0.972 1.18
A5 (CFU/mL) 2.4x107 1.8x10° 1.7x10°

- GABA &% ®sts wuwsty] 98l TLCE ¢l &3ste BA4wA ¢ A3} Figure th-29)

Ad7kA GABAZF Aoz 7] AZekA
(Figure t}-2).

JlooFJ

i

0.5 i B 0o.Z25 0.5 N
M SG GABA

EJ

Figure U©-2. Comparison of GABA content during lactic acid fermentation of winter
mushroom powder
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) oAl HEgES o] &3 Y WAx
(7H s 2O

- =7 oA BT 10% HEES ¢ F

10, 20, 30%7} = E & ghoh g

oA 3B TFEE & £33l

97k 200 mLo] A ko] waE] F37}F 0,
He 80 g, 25 1 g, B4 200 g P A

’

{‘1_&
T
ije}
o
=
D
g
93

=+ WoHA B2 10% Z== = 200 mL
(0, 10, 20, 30%)

et 7 g

MEF 30 g

A=z 1lg

LHor L 200 g
!

352 714
!
=35l7|

Figure t}-3. Manufacture of sweet jelly with red beans and fermented winter mushroom

powder

- oA B rEgEo] 747t 0, 10, 20, 30% i3t gA8S WENH FolHE =
al Z 435

ol o 2 Hol= xol= At (Figure t-4).

Figure t}-4. Sweet jelly (prototype) prepared with red beans and fermented winter

mushroom powder
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0% 10%

" 20% 30%

ioy

an @

Figure t}-5. Assessment of storage stability of sweet jelly with red beans and fermented

winter mushroom powder

- oAl W E HrEsko wE Y9 EAHIIE texture analysis® A3 TE =
olMA WEE 10% H7Fsh G A AT 324747 dyne/cm?, A4 1430.61% = 7+E =
et g2 068-0.70 g, 8L 039-044% .2 B E HIlwke wE Z Afol=

g1 tH(Table t}-2).

Table ©™-2. Property of sweet jelly with red beans and different amount of fermented

winter mushroom powder

Fermented winer mushroom content (%)
Rheology factor

0 10 20 30
Hardness (dyne/cm?) 2713.00 324747 2479.62 2625.01
Adhesiveness (g) -120.51 -131.12 -126.60 -138.93

Springiness (g) 0.68 0.70 0.67 0.70

Cohesiveness (%) 0.44 0.44 0.40 0.39
Gumminess (%) 1170.50 1430.61 989.57 1033.11
Chewiness” 797.87 1005.77 664.07 723.25

“Chewiness=springinessxgumminess.
-3 BFeE MR 2ARE 24 H43
=

- 553t x(Cordyceps militaris, CM)E PDA (potato dextrose agar) LA 8fA]o] HE F 2
4T, 104 3F 12 Tl F st thplaten] ). 718 TAAIE E ¥ punchE ©]83t9] 145
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mm #7do 2 A7sk v 100 mLe PD (potato dextrose broth)®l#| ol &3l 24T, 160
rpm O 2wkt 104 7F wjgete] AA| ~etHE ) Fakslth

- g AR a1 mlol vt @ AR DS o] &3te] potato flour 2.4%, malt extract 1%,
peptone 0.5%, sucrose 4%% F7}stod POMPSHIAE #|x23193L, 5F53tx AA 2EHE
5% HZF3te] 25T, 160 rpm 547 & w3t

- %32 E °ol&3te] GABA ¥ probiotics®] A4S Fdistr] fl3te] POMPSHIAE o] &3}
o 5U7F vl HFalx wjkdo] MSG 5%, glucose 3% 7}t 3 L. plantarum EJ2014
starterg 1% HF st 30C, 747 g2k g & 19 th(Figure t-6).

POMPS
(potato flour 2.49 malt extract 1%,
peptone 0.5%, sucrose 49%)

‘

Heat treatment (121°C, 15 min)

/

Cordyceps militaris 5%
(PD broth 160 rpm, 25°C, 10 days)

f

Fermentation
(160 rpm, 25 25°C, 5 days)

f

Added MSG 5%, glucose 3%
L. Plantarum EJ2014 starter 1%

4

Lactic acid fermentation
(30°C, 7 days)

Figure ©™-6. Optimization of lactic acid fermentation with Cordyceps militaris cultivated in
POMPS culture
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Table t-3. Physical-chemical properties after lactic fermentation with Cordyceps militaris
cultivated in POMPS

. . Polysaccharide Solid content .
Lactic fermentation pH Acidity (%)
(%) (%)
Before 1.52 2.5 6.88 0.3
After 05 2.8 5.18 1.09
g A FFsE HA M FPOMPSHIA) 109
g 3 5355tx AAFd + MSG 5%+glucose 3% ¥iA] 74
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HES EA8% Ay g A pH 68804 wE 39#471# 74 3 pH 5.18H& #A%+=

S g F Y d A= 0.3% oA wE 7TAA 1.09%7}A]
M7 S AS 4 5 A} (Figure ©-T7).
[CIpH -O-Acidity
8 15
? o
4 1 E‘E\-
=
E .| 3
P 1 os
5 -
D’/
4 L L I 0
0 1 3 5 7

Fermentation time (days)

Figure t-7. Change in pH and acidity during lactic fermentation with Cordyceps militaris
cultivated in POMPS

g A ATSE 10° CFU/mLE YEbg 9@s 394 107 CFU/mLoi F2A3 =7 8=
Ao T yepska g TAA7MA w2 d57t fAEE A & 7 AJS(Figure HH-8).

1E+10 | Be
— —=C!
£ 1E+09 |
=
LL
o
=
3
[=)]
L&
< 1.E+08 |
(&)
@
e
it
-
1.E+07 ' - - '
0 1 3 5 7

Fermentation time (days)

Figure ©-8. Optimization of lactic acid fermentation with Cordyceps militaris cultivated in
POMPS
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- TLCE o83t POMPS s&stzx wigele] glabwtg Algte] mE GABA A2 51 MSG
27g el MSG 5%, glucose 3% # 7}
GABA spotS &<l 3 4 JAdx 2t g 744 FH7Ee MSG7F GABAR AsE = AL

gl & 4 A (Figure th-9).

e
offt
ofj
ol
ol
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i
ol
i
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>
o
z
1;0{.
N}
o,
X
4
v

1 2 1 2 0 2 5 7
MSG GABA Fermentation time (days)

Figure t-9. GABA content after lactic fermentation with Cordyceps militaris cultivated in
POMPS

U4, 5538 % WSS In witro E5%7}
[e]

o] 8% NO A4% ol

v
ofl
il
TS

S Al s gl
- NENEFS &83te] $F3tx POMPS wigde] tdi{el &4 axs 4817 Sl 5%
Stz WS AAEY st AT dolA isopropanols ©]-&dte] vRdRE HAAIAT A
AE 3 FE 3Fste] sAAXsIY ol o] &t MERAF TS Gt AlEEA o
HArs @ v 20 #FAs7] S8t ME mgde] F5sx URHE 7Heal 24413
¢ Agste] dupy ME7E & BEAE MTT assays &3] Al@sich, 1 4w

100-2000 ug/mL &% E5 100% o]de AE AEES yEFW o™, 5000 ug/mLel A
oF 80% AE AEES Bt Figure tH-10).

140,00
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COM LPS 100 S0 L 2000 SO
100ngy mil

sSsot=orgR

Figure t}-10. Cell viability of RAW 264.7 cells with Cordyceps militaris polysaccharide
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O

- EZO]‘J— q
LPS 100 ng/mL¥}

JEAow Frhstelem, 5000 ug/mLE
1 9 tH(Figure th-11).

57.75% s+

Ewo wal NOAA o)
TSz

=
[}

=

=

3}o

=

2 ¥ =% 3817 9138 positive control =
2 WaEAEYT NOE %3z thdRe
LolAl 21 uMe NO7F A so] LPStiH]

EERE

=l

35 |

25

20
15 |

Nitric oxide (ul)

1o

COn

Figure t-11. Comparison

militaris polysaccharides

LPs
100ngf mL

100 500 1000 2000 S000

S o= OHE R (ug/ml)

of NO production ability in RAW264.7 cells with Cordyceps

(2) %32 HALEgES o] 83 NO HAls el
- AEZ S F83le FFslx g2t aEe] MxYxsAdS A5 AxsAdo] HAs #

TE 271E A3 st ME wjgde sFetx AR EES TR JFsial 244]
b Fot A sl dulyg MEZF £4 BHEXE MTT assays 53 Al &3k 50-1000w)
3|3 Fmol A 100% o]Arel AEES HYoy 108 A Ao 7.06%%E AlE AES o
At thH(Figure t-12). ol& Zibttgz AAHE JHFEo] pHE Y30 MAEZF AESH]
o FFE 24T o= FAdET)

E

~

=

™

=

=

£

=

-]

s

E [

COM LPS K100 K500 K100 K50 X10
100ng/ mL
SSotE wa S

Figure t}-12. Comparison of NO production ability of RAW 264.7 cell after lactic
fermentation with Cordyceps militaris cultivated in POMPS
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- Fsotx A EEY &

2 LPS 100 ng/mL¥
NO7} A=A gt

W NO /5ol ¢ v

El

elst7] 9@l positive control

4 3}

ATt T

29 o)A

uMA A o] positive control®} H] 1LEF S
gl w3l r/HFlgure t}-13).

G & & 8

Nitric oxide (1)
]
n o
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5 |
o | mmm s . ||
COM LPS H1000 HS00 100 M50 10

Figure ©-13. Comparison of NO production ability of RAW 264.7 cell

100n g mL

fermentation with Cordyceps militaris cultivated in POMPS

(2) FFotx AT E=ES o8 HAE nagd &2l

- %otz AN gES o] &35l AMLI2 MXE(mFS-2 fe HAE)E o] 83519
2EHE FAsAnh 0w &4 AFAFe stuzEA AlEue A thAEA ol
I A, @i A & MIEAA AE 545 e Bl
hydroxyl radical®] source¢]”]% 3&}t}. 8] kst AMLI2 A3 HQOQE 22 8}7]

g &S 200, 400, 600 pg/mLe] FE=E A5t

147 Bk Aeeha AL AEes dEd v At B

Hol o AT AFA o] e
.‘_’E

oAl B
120

100

80

60

40

20

0

B3 a37F yERA

e AaE YeEt Ao (Figure tH-14).
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Figure t}-14. Effect of fermented Cordyceps militaris on the prevention of oxidative stress

by hepatocyte protection
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(h) AEA

O & % & 2488 33 (BALB/)

O & & d FAIA LPAE

O &9 A, & 9 F=: 7l 60ntg] G+7)

O & Agel AHE3 BALB/c w25 AlEo] #3 A3 7% A57t $5Fo=2 A A
A = HGrro] folste] AMelE gl BH A A dARS AL AL

O BEASALS &% 20T-24T, F5% 50%-65%= 12A17F 7vA 02 WoF7]5 238kt
(4) A&

O 2 A2 AFgkE A AAG A7 F 71548 H7F 7tol=2de ‘W7 %
Ao =5e & 4 J2 ¥, <d97|s T 7154 FAE 9T vl uA>E Fa
ato] ey skadch
7hH AN g -4

O w25 Jdo= 12vg]y E/F(BGE 6viel), F 812 252 YFdth(Table th-4).

Table t-4. Setting the dosage according to the group

Groups Description
NC Mormal control group: received only water
FC Fositive control group: received known immunostimulator (Levamisol, 10 mg/kg)
D1 Treatment group: received 125 mg/Kg of fermented Cordvceps extract
D2 Treatment group: received 250 mg/Kg of fermented Cordvceps extract
Gl Treatment group: received 125 ma/kg of red ginseng extract
G2 Treatment group: received 250 ma/kg of red ginseng extract
NF Treatment group: received 250 mg/Kg of non—fermented Cordvceps extract
BG No Treatment group
(W) FofsF A4 3 Fo] 4=
O A3 Al B4 tix=(Normal control)s A2 BE APdeEo FEE5 209 52 200 uL
(125 mg/kg, 250 mg/kg 5otz B 4k F5&, 2500 mgkg HEE Ttk FEE)S 14
13] B+ Fostait
(th A5 =2 Z7 54 54
O AlFe 34 13 FAste] Fojds =4dsislen, 21 o F, 24 259 o] nks-28 YA
& A1 A& sle] Heparin Blood collection tubeel] X3 587F 10,000 rpmo.& A4S =3 &
FE BEske] 70T Bt o]F ELISA ¥A¥S T dA7tE s 23S 13
ek =& 2 AANA 3L A, 1S FA 2 F ARS8 0T nEskc
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(2h WA B

URIT-3000 Vet Plus @} #4712 ALg3te] dole 2Astqh. sstae Ao @ Fug
Agste] Age ARt BAGATh 4 w9 20kl Holg 28 W BAse Hit 2

& AHgsln.

(vh) AbolE7EQ1 Bl <

B AL AFdF GFAAANAM AA} ARV TAF 7158 H7t tel=de] <Hy
71% 3 71543 §9& A% vrolevulA>E Fudto A3
Microparticle cocktail 50 pl.e] #7}d plated] MZ, thF++ 2 standardE wyk7] o A
2ol Al 2A1ZH(AFO ETLRD), 30 (MY F2EY) 2t wideta, o] F 50 ule iE E=E A
Z5 7} wellol 712 H7baksdoh

43) M= % 33 Biotin Antibody Cocktail 50 ul. 7} welloll 7}star Ao 1.5 A

2
>

7t FoF wuby] Ao A wjdstitt. A% Streptavidin-PE (50 ul)& 2z} Welloﬂ H7E Al
2 5 AL 308 EE I5E ok vheS Aok
npx ko 2 7} wello| washing bufferE2 100 uLE #7}8to] microparticles A & Estal 2

b Ao ¥r-g-A] 71t} o] % Luminex MAGPIX #4]7](Luminex, Austin, TX, USA)E
&3t s SAHSAT 2 AES 5 v=d FAE g dAer sHAHeE phE-st
o s

AF8-3}o] Dunnett 's test®} Duncan’s multiple range testel w
7o 2 A Agstda, 2y Ha+rRToAE Rds A

9SSR §F FH AL #4594 FyrhFigure o
ol o A9 o
)

=
52 gol Tt AFEHAL 7} 52.87-5491 g

52.02-56.71 g&ith. WH BG A thE 1§ HolF % S5Fo] 47 o 12 25 g o
A vhebetd] ol AWz ok FpFole] Ug 2Ed2vt gl e aFd Hel Al
9 Eo JHA7 golal B et Ao ARdh
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Figure t}-15. Comparison of the feed (A) and water (B) consumption
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Figure t}-16. Comparison of body weight gain of each groups

kol = gl tH(Table ©F-5).
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Table t-5. Weight of internal organs

Group Liver Spleen L. Kidney R. Kidney
NC 0.748+0.099a 0.075+0.014a 0.106+0.009a 0.105£0.012a
PC 0.760+0.073a 0.082+0.010a 0.115£0.017a 0.118+0.015a
D1 0.767+£0.059a 0.076+£0.015a 0.107£0.008a 0.109£0.015a
D2 0.756+0.095a 0.078+0.008a 0.112+0.015a 0.111£0.014a
Gl 0.780+0.069a 0.083+0.012a 0.113£0.010a 0.113£0.012a
G2 0.765+0.136a 0.087+0.014a 0.110£0.009a 0.116£0.012a
NF 0.762+0.065a 0.077+0.012a 0.111+0.012a 0.108+0.007a
BG 0.828+0.137a 0.083+0.013a 0.113£0.005a 0.110£0.008a

(=}) Aol E7EQ] B o
np9-2of| A4 cytokine (GM-CSF, IL-1 alpha, IL-4, IL-6, TNF-alpha) &¢I

O 174

" .
=285d 4

GM-CSFol & NCot Mlmgle W $53129 4 F55 Fol@e o 5% & FE
e Folat ko] o]l Aol Ho|A| gkkth

o
rot
i

IL-1 alphat EE oA #o Al Ao]lE Holx kgtow [L-494+= G1E Al
HA FE5E FoATAA v FE2 YElyton tgxay {§9%Q0 AFolE Holx Sk
th(eF 47-60 pg/mL).

g 53352 FEE Fo4Le %E ° %&40; kg o D19 H|E] v A

= oA 2-29 pg/mLE YE oY iz Husks W F
FEHE Rt »r7t godom 743 tHFigure Y-17).

ofje
ol
B

96



as]

<

a

-

T T T T T
g & &8 F &
-

(puSdonenuasuod eydpe -

-+ (=]
(pu/Sdyonenuasos j50-WH

=

G2 NF BG

D2

NC PC DI

Gz NF BG

Gl

D2

NC PC DI

Gl

%)

ab

50 4

g

m-
200 | 3
150 -

a

G NF BG

D2

NC PC D1

g

£
1]
T T T T
® @ = @

(muySdmonenuacos -|

G1

NF BG

G2

DI Gl

NC PC D1

51

(quy Bdyuorpenuasuos eidpe- g,

Gl GI NF BG

D2

NC PC D1

Figure Y-17. Cytokine detection in each mouse group. A, GM-CSF; B, IL-1 alpha; C,

IL-4; D, IL-6 and E, TNF-alpha
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Figure 2}-1. Fomulation of test and control food for study
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Figure 2}-3. Study design
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Table 2}-3. Homogeneity analysis for demografic information: life style

0: ol 1 o
Variable X2 p
EIR % W %
F AT 9 69.23 4 30.77
o 0297 0957
(D) e 13 100.00 0 0
PIEpepe A& 3 61.54 5 38.46
“Hff N 2393 4338
(1) e 5 38.46 3 61.54
p : Fisher®] &4l oa fFol+E(%F)

Table #}-4. Homogeneity analysis for demografic information: age, height, body weight,
drinking and obesity

- Variable _ ot Y=zt t value Pr > |t Pr > |wl
o Al ©
cwey | as o e 70 520
A] A k)
P m— — e R
= A&
ey [ o | Toum| M 150 19
o =o] 2 5
s o o I =
O =g Al &
A L M 3 e e
A
gEy [ ae T a7 50
A 2 Hre NEE ] .
Al &
oy | aer e o A9 830
REE]
owen | ams me | am0] 466 960

w : Mann-Whitney U A7l <3 A+ fFol¢T

Table 2}-5. Homogeneity analysis for demografic information: life style

. 0:olye 1: 4
Variable e o ks % X p

A 6 66.67 3 33.33

(FE1) ) )

R .5686 1.000
HPC,;L 6 75.00 2 25.00

= Zat

(EEP 1) 5 52.50 3 37.50

o
= 0.0242 0.0754
(M}53) 5 100.00 0 00.00
p ' Fishere] A&@d Aol 9t fFolFH (L)
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Table #}-6. Homogeneity analysis for demografic information: age, height, body weight,

drinking and obesity
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Table 2}-7. Homogeneity analysis in body weight and alcohol drinking (number of drinking

days, drinking amount) between test groups
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Table #}-8. Basic statistics and crossover analysis on the symptoms of cold during the

test period

. o .
Variable 0o L e 2 D
(N=13) me o o o X
=) A E T 9 69.23 4 30.77
"o o 0.4201 0.6882
o o) = 7 53.85 6 46.15

O

p ! Fisher®] A& Aol o3t FoFE(YS)

Table 2}-9. Comparing the average change of the group in duration of cold symptom and

cold symptom score

A&t o 2t
Variable t value | Pr > Itl | Pr > |w|
A | ZEax B ®EdA

R 35385 2.2217 1.8462 4.3560 1.25 0.2282 0.4068
(FF1-4E3)

A& 0.2431 0.4421 0.7138 0.9979 156 0.1388 | 0.2788
(L2321

AT 5.0000 3.18%5 45385 30718 0.38 0.7103 | 04239
crergEy | O | | | | | '

ST 0.2046 0.4607 0.2931 0.3674 054 | 05933 | 03641
opmypEn | O ' | | | ' |

M

w : Mann-Whitney U A7 &3 A {9

Table #+-10. Comparing the average change in the number of days of cold symptom

duration and symptom severity score

AT oz
Variable — —

(FREEY) | ;Eﬁ tzgr | Poltl | PeolSl | H3F J{ﬁ tz | Pl | Peolwl
A &4~ 3538 2.222 574 <.000.1 | 0.0010 1.846 4.3%6 133 0.1524 01846
S 5.000 3189 565 0.0001 0.0010 4538 3072 533 0.0002 0.0002

A&t =
Variable — —

(D | g ;ET} tz | Pl | PolS | B ;ET} 7 | Pl | Peolwl
R|&A4= 0.243 0.442 1R 0.0708 0.1250 07114 0.998 2.58 0.0241 0.0313
S 0.206 0.461 1.60 0.1353 0.1250 0.293 0.367 2.88 0.0139 0.0313

w : Mann-Whitney U Aol o8k A Fol4<=
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Figure 2}-9. Continued days in the cold symptoms and changes in the symptom score

after intaking test food

-3, ANFEE £ E 53 yv-PGA, GABA A4k A3}
H

- SNE] FEES F o8] 34, MSG 5%E H7F & 1217TC, 1557 Autoclaveol A 457]
At 8Bl & EHirE glucose 3% S H7FSal B. subtilis HA 5% HE3te] 42T, 160 rpm

oA 3Y Tt HEuF st uxdHErt F85 3 glucose 1.5%, skim milk 5% L.
plantarum EJ2014 1%E HZ3sko] 30C, 79 <o A A w ¥ 3ch(Figure 2+-10).

( B
X2 dilution
Hovenia dulcis . .
\ MSG 5% ) P Glucose 1.5%
v v
Sterilization (121°C/ 15 min) Skim milk 5%
T v
f N
Glucose 3% Lactobacillus plantarum EJ2014
4' X starter 1% Y
Bacillus subfilis HA starter 5% ‘b
’L 2 fermentation (30°C, 0-7 days)
4 a
1=t fermentation
(42°C, 160 rpm, 3 days)

Figure 2}-10. Process for co-fermentation of Hovenia dulcis

= N
- SN xefe] o)shsh A A= Table eh-11,129F 2ok n¥ & §Hgol 211%= e
o Zis % 086 mg/ml, SR w-ol=3E 721 mg/mLE YESTH 31y
ool A= 714 Kol 8975 mg/100 go= 7Hd o1, P, Ca, Mg ©o2 F7d&
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Table 2}-11. Physicochemical analysis of Hovenia dulcis

Physicochemical analysis Values
pH 5.85

Acidity (%) 0.16
Water content (%) 97.88
Solid content (%) 2.11
Reducing sugar (%) 0.85
Polyphenol (mg/mL) 0.86
Flavonoid (mg/mL) 7.21

Table #+-12. Mineral content of Hovenia dulcis

Test items Contents (mg2%)

Na 1.795

Ca 4.852

K 8.975
Mg 3.737

P 5.042

Fe 0.142
Mn 0.062

glucose 0, 3, 5% ztZ+ H7Vetal B. subtilis HA 7S 5% HE & uxy &
@B YT} glucose FEo WE 127 LFoA pHE glucose 0%l A 2
T =4 JUEs e, glucoses =7F =oldol| we pH S7HFo] #AsE 43S
(Figure #}-12).

- AAEIN GABAAAE S HAsSIEZl #1sl MSG 5%E nAska, 1z izt 23
)

iz 1
mm cpH CCA+ DEEmB ° EmmcC -
—0— :Acidity —Ce—A --0-- B —2—cC | oo

10

0.7

0.6

pH
)

0.5

Acidity (%)

o.4

0.3

0.2

1st-1 1st-2 1st-3
Fermentation time (days)

Figure 2}-12. pH and acidity in fermented Hovenia dulcis with different glucose content by
B. subtilis HA
A: glucose 0%, B: glucose 3%, C: glucose 5%
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Figure #}-13. Consistency and mucilage content in fermented Hovenia dulcis with different

glucose content by B. subtilis HA
A: glucose 0%, B: glucose 3%, C: glucose 5%
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Figure 2}-14. Elastic and viscous modulus of fermented Hovenia dulcis by B. subtilis HA

D: 1% fermentation time (days)
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Figure &}-15.
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Viable cell count for fermented Hovenia dulcis with different skim milk

content by B. subtilis HA and L. plantarum EJ]2014
a' skim milk 0%, b: skim milk 1%, ¢! skim milk 3%, d: skim milk 5%

= 22k Bkt Az mE tyrosine O] WEE Figure #F-1604 &<l st izt
g5 S7149 tyrosines AT g 04 A H7FE skim milke] el wel g&Fo] F7hsh
= AL Fstgon, 224 gald BEvF gl wek AEHoR tyrosine? ol F
Vet AEgS HAY ol 1z ASFo= HI7bE skim mikE @9 do] EaEE A
o2 FE A
120
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Figure #}-16. Tyrosine content of fermented Hovenia dulcis with different skim milk
content by B. subtilis HA and L. plantarum EJ]2014

a: skim milk 0%, b: skim milk 1%, ¢! skim milk 3%, d: skim milk 5%
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- 74 skim milke] $FeFol] whel A EHE GABAS %S TLC plateE o] §3to] gl
t}. skim milk 1%Z A4 @& 58] MSG7} #E38l= spot2 H.o]™, skim milk 3%, 5%
o = EF GABAZ H3H= AS I & & Atk

X2 dilution
1(%) 1 (%) 0 1 2 3 0 1 3 5 7 0 1 3 5 7 0 1 3 5 7 0 1 3 5 7
1st - L 2nd@) 4 L 2ndib) - L 2ndg a L 2ndid) 1

MSG GABA -

Figure #}-17. Analysis of GABA production in fermented Hovenia dulcis with different

skim milk content
a: skim milk 09, b: skim milk 1%, ¢! skim milk 3%, d: skim milk 5%

4. s/l EEe Vs B3 In vivo E5%H7}

O FEd ;L WAL AWF, 445 2 ;e VAL TFW 7 249 Fa 9dow
DHA ek WEol oA A dAle HmEA 7 24 Bt Aol g

O T+ ® 4388 7oA 5 adenosine monophosphate-activated protein kinase (AMPK),
proliferator activated receptor-a (PPARa), carnitine palmitoyltransferase (CPT-1), sterol
regulatory element binding protein (SREBP)-1c9} 22 vt gho] o3t 534 w3
< &3 FaEn. 53], SREBP-lev= A#WAE 2 EgZgAdgtol= e #ofste

¢

:10
L ofh

s FA 3A A V‘] HALE ZAsks A QIAFEA, Tholl A AFo] Wb 7] e yho
Frii Hawoldth olE EaATE SIASEHE QIASHAY BEEAsEY, G4 &4 9
Hsh= A, 24 72 9 7)sed AAgA R JFs m

O T3 ¢33 ghol AR oyt A mAESY Evyds o BidE v o o
T A3, dIaE F5o w29k Y EOA probiotic HHHIZloLE AlQlg A AT IF 2
(overgrowth)e] #&=Qow  WVH  Lactobacillus, Pediococcus, Leuconostoc %
Lactococcuss 33 2 ulo] Qg vhgglolo] HlEo] AT 52" FATS A
3 dm2ZRE thA LS =& lipopolysaccharide (LPS), oA EYH3] =9 2& o
ARBES W&, o3 U Mo &8 FEst. &4E AHS F3 wH ol o
AbE S G3E F3 AolA toE olstH, AT dasd A 3 EES AR
oh wEbd A nAEF rgEs 7 HE a9E FYAZL Ao gEg

O AEHor F&AES oFS Al 1 7os MAATI= E2 AR EO o 53]
olrlo} o] A% B AM(Hovenia dulcis)= 17 Hs aitel 43E& 5 axrt
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Jde Ao dHA vt 53] Sle dEA 22, dZRoE 2 ZegtH o= gHf3)
ok o] Al 7HA BFE A, dakst 2 WA gl dE ez d4#A IS
B ol 8% 4HAE TEE AAaAT A, 4 EEuAte] #EE g4 A4S F
ZWN Itk B wp 9ok

O ¥ AF+= Lactobacillus$t Bacillus 72 olv] @37} &4 A probiotic BHe| g olE A3}
of dad U FEE5 T3 Gl A=Y S E fFdte] 7S] dnkdom AR
HeE U FEdRYg IR AFHE A 1 S dus s a9 S Atst
a2} gk

2) AP Ed

O ¥ Ao AreH A agE SN (Hovenia dulcis)F= 235 %, Bacillus subtilis HA (KCCM
10775P) 2 Lactobacillus plantarum EJ2014 (KCCM 11545P) #5E o] &3l F=&&<S
BAA y-PGA (y-ZZZFEW4H) 9 GABA (y-oli|=HE2h7F 353 AZE 754

213 A Rolt},
- £dW3E KNU 2016-0090: AU F F& Hgdo vy TN a5HN9 T2 TR
A

= 2 % C57BL / 6N CrSlc w}-9-2~
v Y T E
=

o 4, % F9: 74 60nGFH)

O O 0O

O & AEL HFAFF FAANAM AAF AAZ75HF 75 B7F 7tel=49 ‘2 A
Aol E5E & 7 35 W, <AAF VIS A7 A8 AFAANHE, T=AE R

AAHEA S vpo]ewtA>E Farste] st

7h Algtel 74
O mh¢-2=5 do= 1204 BRF, & 79 21525 WrAthTable 24-13).
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Table 2}-13. Informations of extract in each groups

Group Dose of EtOH (%) Info. of extract No. of Animals
Normal Control (NEC) 0 - 8
Negative Control (NC) 3 - 8
A o 0.1% fermented Hoveriadulcis )
B 3 0.3% fermented Hovemiaduleis 8
Positive Control (NC) 3 03% Hovenia dulcis 8

(h) FolF A4 2 Fof WY

O w25 5 9 8utaH 3 7o) AbSAdAte] Bﬂj]:c?}"j o, 4IE o A
2 AREE= A4 Bl el Lieber DeCarli Diet AR S skttt A2 dlZarell= Lieber
DeCarli Control DietE w1332 ™, Lieber DeCarli Ethanol Diet (3% EtOH)S <7 Ul
Zatol, AT E TaskA] &S 0.3% sl Zr%%g k-3 Lieber DeCarli Ethanol
Diet (3% EtOH)E #9 3ttt 1% A9 BE 717 01%, 03% 37 da&Es H7ksh
Lieber DeCarli Ethanol Diet (3% EtOH)Z 4 7+ H OiﬁPﬁE}(Flgure Z}-18).

Figure 2}-18. Appartus for measuring the feed consumption

(th) Alge]l AA|
O ol%F Alxs AAHFES 149 13
(Figure #}-19).

, AdEEY] ATs 3¢ 13 54 ko] 7158

oty
1o
[-40
_O‘L
=1

-7 days 0 day 30 days
I
HH O
Ag34 1834 Sy
19 432 3%

() A=

vl
=N
o 8% A% TR

F RE AYERES A} sto] Aol el ARtk AAT Do)
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= 4TCelA 5&3F 5000 rpme =2 94 28, @45 welsto] Al AREaln

AL F A, 7h WAL BEstel A7e] AR 24 HA 1 F, 2k 249 4w
24 gelstd A2 98 TEQUS SR 1YAA BESH, A e RNA 33
2 98] 80T Wil Ryl

2]
7t &4 A x 2 AFEEH = Aspartate aminotransferase (AST)®} alanine aminotransferase
(ALT) 24 84 SAHS S8 1+ 4S5 &2 g9 o] a4ae &84 7t 7F &45

ojm] e},

T3 dF Ad #A4S 98 AdE ASWA(LDL), 1¥%: AWM AHDL), T4 AW
(TG) 2 gl AHAHS ELISAY S F35to] 55 IRttt A3 A&¥ ELISA 71E
+ AST, ALT, LDL, HDL, Free fatty acid®] 74-%- Sigma-Aldrich Co. LLC. (St. Louis,
MO 63103, USA)AES AFgsta, EdEgAgol= 54 abcam (Cambridge CB4
OF4, United Kingdom)#]3#< AF&3F3

(b Welsha +4
g ntexe 7 =S 0% TEdEor mAEI, of B2(50-100%)S o] &dte] &
T FAES AW F, xylene = A H, Fepyo] 1A st 245 1%5}“4 4~5 um F7
o] HHS 4]l hematoxylin@} eosin (H&E) Aoz G2 3t

Leica, Wetzlar, Germany)2] 100-400v} ®j& = %2z HWglstz H3l= 7&%3}9?\

_ﬁ
SE

FZ% RNA= DEPC A" S/FE ARSste] 2wz 34star, U-2800 33 3=
(Hitachi High Technologies, Tokyo, Japan)Z AF-&3le] 260 ¥ 280 nmeolA e S3=E =
A, RNA F%(ug/mL)E &3kt o] 3 100 ng/mLe] RNAE o] 83}e] cDNAZ 3
Atk olwWl SuperScript® III First-Strand Synthesis SuperMix (Life Technologies,
Carlsbad, CA, USA 92008)& Al&3te] Az ZREZF wet 438S sttt
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O Real-Time PCRS &3 Fdx od ZA4& 9sto], 54 d3e 9 XA dgA - F

AAe] Zeko] ™ (10 pmol) 2+ 1 ul, DEPC H&#l¥ Z=7F4 95 ulL ¥ SYBR Select Master
Mix (Applied Biosystems, Foster City, CA 94404, USA) 125 uLS PCR /X &3},
st ¢cDNAE 7 1 ulL® #H7Fste] Real-Time PCRE #8353 th Real-Time PCR-2
CFX9 Touch ™ Real-Time PCR #H%= A]2®(Bio-Rad Laboratories Inc., Irvine, CA
92618, USA)S At&3ste] st om A3 2711 zetolmo wel th=2th(Table &F-14).

Table #}-14. Primer informations for Real-Time PCR

Name Forward Beverse Tm Beference
PPAR-a CGAAGACAAAGAGGCAGAGG TGATGTCACAGAACGGCTTC 58 Murase, Takatoshi, et al
CPT-1 ACTCCTGGAAGAAGAAGTTICA AGTATCTTTGACAGCTGGGAC 58 Lee, Woole, etal
ACC ACGAGCACACACAGTCCATG GATGACCTCTGGATGTICITG 39 Murase, Takatoshi, et al
SREBP-1c GTAGCGTCTGCACGCCCTA CTITGGTTGTTGATGAGCTGGAG 57 Gomert A, et al
SCD-1 CCTACGACAAGAACATTCAATC TTICTCTTAATCCTGGCTAAGAC 39 Murase, Takatoshi, et al
FAS GGCTCAGCATGGTCGCTT CTCCCGCCAGCTGTCATT 37 Gomori A, et al
Adhl GITGGAGAAGGGGTGACTIG AGATCGCTTCGGCTACAAAA 38 Tan, Terrence CH. etal
Aldh? GCCTCAGGTGGATGAAACTC CGETGGGCTGGATAAGTAG 58 Tan, Terrence CH. etal
CAT CGCCACATGAATGGATATGGA GGTTTTTGATGCCCTGGTCA 58 Li, You-Gui, etal
GPX1 TTITCCCGTGCAATCAGTICG GGTGAGCCTTCTCACCATTIC 39
S0D1 GGGTTCCACGTCCATCAGTA ATTGCCCAGGTCTCCAACAT 39 -
CYPZEL CGCATGGAACTGTTTCTGC CAATTGTAACAGGGCTGAGGTC 39 Nizon, Belinda J., etal
PGC-1a AGCCGTGACCACTGACAACGAG GCTGCATGGTTCTGAGTGCTAAG 38 Lee, Woole, etal
f-actin TGACAGGATGCAGAAGGAGAT CTCCTGCTTGCTGATCCACAT 38 -
1=
(o}) & A=A
S ) - = = =] =] =
Aee Fa] dojr d"HolHE SAS SOFTWARE, Version 945 AFg&3le] A4 314
== =] 5 2
t}h. ANOVA % Duncan’s multiple range testsE £ 3 3] vt BA & AxES 3 if gkt
3T = > T = Jo! = o) o
EE oAz AT o BAL Fd p<005e] AA@e EAMCRE felgel vk
= =
Ederia=

(5) 1% 23t

(h) wh§-229) Aol 8 AF, G717 W

Fae 9 AANFER WEY Felsh Aol WAL JBS Fdsun APER AF,
CEREE

3t tH(Table #-15).

ANFEE Ha NS FoJ3 aFoM A TR AFY AT 2 SAFE SAHANERT B
o =gt AT 26.310.6 g, IwBE 265110 g). HHHe| AT gk F THS 54
hzo A 33%% 71 =4 ol

116



Table 2}-15. Mean of body weight, feed intake and liver index from mice

Positive control

Negative control

Normal control

214403

o

20.
270403

204401
2641020

216104
2564027

21.5£00
205406

(g z

Final body weight (g)

Weight zain (g)

Initial body weight

27 44020

4

6.00*

6.3513”

5,98

4.0

o=

31%

3.1%

31%
128

Liver weight Body weight
Feed intake/each {g)

121

126

*Data have significantly different by Duncan’s multiple range tests (p<0.001), **Data have significantly different

by Duncan’s multiple range tests (p<0.01)
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Figure #+-20. Results of histopathological analysis in mice. (a) effect of the fermented
Hovenia dulcis on the histological changes in liver, (b) liver pathology score.

(th) Real-Time PCR< &3 1+ AL ¥ Ao A =F4 24

O 3/ FEELEE] 7oA 43L& g5-A T4 A4 (alcohol dehydrogenation), &4Fst &
2~ A (antioxidant enzyme activity), A|%¥4F Absk(fatty acid oxidation) 2 A% AA
(lipogenesis)¥ ##EE F-4d2 F3o] v x= J3S Real-Time PCRZ A & A3t}

O Alcohol dehydrogenation®] ¥o]s}
et vlaste] SFEE HERS
9 CYP2E13 lipogenesis #@ &4 ¢ %?ﬂx}
A el Al o)A ¥ 9 th(Figure 2

)

&4 ADHI1, ADH2 ¥ CATY #Hdx #HdL 54
7\1 =7}t H(Figure 2F-21
N =kl

FEUAY

mlo

O X3+ antioxidant enzyme activity (SOD, GPx) % fatty acid oxidation (PPAR, PGC, CPT)
FH g4 FHA Bde gAY vluste] TdEPgo] FEA S & St
(Figure 2}-21. e-i).

r
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Figure 2}-21. Analysis of gene expressions related alcohol metabolisms

(a) gene expression levels of alcohol dehydrogenase (ADH) 1, p<0.05, (b) gene expression levels of ADH2;
p<0.05, (¢) gene expression levels of catalase (CAT); p<0.01, (d) gene expression levels of cytochrome P450
2E1 (CYP2El); p<0.05, (e) gene expression levels of superoxide dismutase (SOD); p<0.001, (f) gene expression
levels of glutathione peroxidase (GPx); p<0.01, (g) gene expression levels of peroxisome proliferator-activated
receptor (PPAR); p<0.01, (h) gene expression levels of PPARY coactivator (PGC); p<0.001, (i) gene expression
levels of carnitine palmitoyl-transferase (CPT); p<0.05, (j) gene expression levels of sterol regulatory
element-binding protein (SERBP); p<0.01, (k) gene expression levels of fatty acid synthase (FAS); p<0.05, (1)
gene expression levels of stearoyl-CoA desaturase (SCD); p<0.05, (m) gene expression levels of acetyl-CoA
carboxylase (ACC); p<0.01

(6) d&

O & AgelA dxzd 1 &40l U Ul Fada=e] Wehd g9s vhe2E ol
&3ko] skt

O A3 Axt a&F o] AT b 4] FFAA AolE Al on, daevhs Foldt
Ha(FAWET) S Aol ve Al vlste] fFejHoer v #Q1E 2l (p<0.01),
A vaste] I Fo] SUE S-S Eeletsith whnel U FEdaes #
o3 aFo Ag ¢HE Fom A% AT A M BIUF A3, 01% N FELE
=& 7od 2F Adl HlE 2F BO3 %aohellA Bt Aol v E%om(p<0.001),
ARE g BEd A U FEREE FoU ¢R2E A9 AT a9 el &
H7F & AR

O oA dais B Ad i B 49 FHaa 2d 24 23, 438 A3 vl A
alcohol dehydrogenation (ADHI1, ADH2 % CAT), antioxidant enzyme activity (SCD,
GPx) % fatty acid oxidation (PPAR, PGC ¥ CPT)¥ #-dd 49 FHdx #HdS A
¥ a1, lipogenesis®t #HH &4 SREBP, FAS, SCD 2 ACC9 W&o SAYZEIANA =
7hshs ghRletdtt o)y Haw AWrAl Ay dXAsiw, webs 2 AT A 3 F

ﬁ__'— — 1
g Eo] S HHAR A% P EA Aol 23U deS AT

L
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O E£3], 8/ &2 EEL alcohol dehydrogenation®t ## et F4o FAA S 74
Zkoll A lipogenesisE A8t Ao a39AQ1 o=z SRIxATt, Tk oA Axk

AA= dF A4 Fxol 93-S v X =4, LipogenesisE 3l A4 & ALE
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Figure 2}-22. Production of prototype (hangover beverage) using fermented Hovenia
dulcis

120



11X E e 3XE =

EH=Zol=L| ot

ok WM FE Al IS ®I=

of21L| o} o +
[ 2 o3 | HASZ In vivo B= BT}

’ WHOlZL|OHE o] =23t J

T

‘HEOIZ2L|0}E Ol ETH W
Ils 7id rvo = =07t

Y=ol=Lol7t HIbE J
Allygo990t2L|0o}t & EF}

uh-2. ofEZ Yo}l FEE
(1) ofZ Yo} FEE9 o]5sH
- L. plantarum EJ 2014¢] ZA a2 ALgH of2 Yo} wjx|e] pH, AEE E3H3l o]3}shz F4
2 2748 ¥38 UM ES Table w129 2t} ofzujo}l wjx]o] 714 g
ol 9872014025 mg/L = 7FF =A JER 24 1,442.05+036 mg/L, vul$
962.14+0.24 mg/L, YEF 159.36+0.35 mg/L, & 23.01+0.12 mg/L, 91 1626 +0.35 mg/L, 43t
2 1512044 mg/LZ YERTh o]e} 22 A= ofZ Yol P A 3 A4 F
o

o gtz ARE L olgherH B

=
a4 B

HE

w4 NS @ Avsl wxd AFE AT okzuel HFelel R FF
93.3320.04%=2 UEFNATE o] F olz o} ZFoe] pr— 3.82+0.01, At=+= 0.84+0.02%, F=+=

72+0.1 °Brix = UEelgTh olzZUo} Y& uiste] UG ZgHme
204.21+2.35 pg/mLS VERNTE ZElH o)l FHe 30124225 ng/MLO.Z et ATAE
o] g3t M=E =A3 Ay} L 15.12+0.04, a: 6.01+0.03, b: 2.12+0.08% Fkto] gk}

Table v}-1. Basic physicochemical analysis of aronia extract

Moisture content 93.33%
pH 3.82
Acidity 0.84%
Soluble solid content 7.2 °Brix
Reducing sugar 3.52%
Polyphenol 204.21 pg/mL
Flavonoid 30.12 pg/mL
L value: 15.12
Chromaticity a value: 6.01
b value: 2.12
Anthocyanin 0.0792 mg/100 mL
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Table 7}-2. Mineral analysis of aronia extract

Types Content (mg/L)

K 9,872.01
Na 159.36

P 16.26
Mg 962.14
Ca 1,442.05
Fe 23.01
Mn 15.12

) of2 Yo} A g E o] o]3lstA EA
- O}EH o} ZF Mo 10% yeast extract 7 mL (0.7%), 30% MSG 7 mL 2%)= #H7}ste] 9
30C AxwF 3k & pH % A=E =A% 23+= Figure "F-13 2t} pHe} F4HS
A8 Ags A4S F e 8% Ax F U E ol &HdlY. L. plantarum E] 2014E

e
1

E = o 2 T M 8

HE A 23 0¥ pHE 4412 verstom, wg 192k L. plantarum EJ20147F wHE o] W
© Ao = 3] pHy 386= #FAastath 2E 594 7MA] pHE #HAsgew, wa 74
2} pHE 3842 pH 5¥zF BHu} A% F5es A & & 5 ddd. npxg 994 2 g
=9 pHE 4015 YehlA. @& 39458 pH7F 7k o]+ MSG7F GABA=E M %

= AE gtk g A7 AR dAeA weld AddE o] 8s HE Fol MSG
A7F gl wiAel A pHZE 2Al FFasks Wl 5% MSGE H7He 4ol pHIE 45 dt
AFHEI} FAEE AobE dehld ofR Yol HFele] WE 093 AEs 0.74% 2
WeEbs T ol F R 1A glakvto] BHEolule Ate® Qs AEE 084%R Sl e
LE 3YUAE 1.08%E UEhETh TR 3UA o] R AFke] Adel wEt Ahmis gha
= AE A g gldlen, BE 99A HT WE e AEs 086%E UEISIt.

-
o
%]

9 + B :pH

8 L == : Acidity 16
7 -

6 128
4t 0.8 &
3 L

2 - 0.4
1,

0 ' ' ' ' 0

0 1 3 5 7 9
Fermentation time (days)

Figure "}-1. Changes in pH and acidity of the aronia extract fermented by L. plantarum EJ2014
Each value is a meantSD (n>3); Different letters mean significant difference by Duncan’s multiple range test (p<0.05)

- 84 ¥ E A3+= Figure 7-29F 2o g 093 =84 1dEL 82 °brixEs UERY
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1Y ELS 8 °Brix® #AsY. o3 g v)l z8ste wet 84 1P E TS AE
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ATk BE 19A L. plantarum EJ2014 7F 25 o] &3tHA A Fo] Ao wep #&
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Figure "}-2. Change in soluble soid content of the aronia extract fermented by L. plantarum EJ2014

Each value is a meantSD (n>3); Different letters mean significant difference by Duncan's multiple range test (p<0.05)
- we g A% Fad F99 #9992 DNS W ﬂ% BE
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Figure v}-3. Change in reducing sugar of the aronia extract fermented by L. plantarum EJ2014
Each value is a meantSD (n>3); Different letters mean significant difference by Duncan’s multiple range test (p<0.05).
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DPPH radical 274 &4 W& o]&3F of&1]o} 5(1—5_0]4 g 2o] garslsS =A%
Fastz] A A e 10, 50, 100914 ZF2F 81.32%, 58.25%, 35.14%¢] A dllss Hol+&
A9l & 4 Ao 218 me/ml G & IS oh2yel AFelel 9203k 30T
| ¥l S radical &7 %52 3|l 10, 50, 10014 2H7} 75.32%, 53.21%, 39.21%=
o ICsy #< 1.09 mg/mLE ICs #kol 4.62 pg/mLel 34kshAl BHAR U+ &2AEA
| SGAT ofzUol FHAe WwEH ARV} o He FRA 50% Fatel GAel n
= Ao Hol ME Fo o= Pro AxFolsol FPE Aoy el H

o M o o
SV

o

Table v}-3. Changes in DPPH of the aronia extract fermented by L. plantarum EJ2014

Fermentation day 1Cs

BHA (standard) 4.62+0.18 pg/mL
0 day 2.18+0.48 mg/mL
9 day 1.09+0.28"" mg/mL

Values represent the mean*SD (n=3). Significant differences werobserved before and after fermentation using
Student's t-test at ™™ p<0.001

Z9¥E @2 21379 pg/mL o3tk °l% L. plantarum
of wet EE s g entsiA Frlkeke

. oA =k O}i‘/]o} 1% deolo] ZEldlE 3k 262.12 pg/mLol

29 gk 291.24 pg/mLE WERIUTE & wbx e el g 993k 31254 pg/mL

Ehdol] wet o2 Yol ERUEE StAHA itstso] TSR TE AT AR 574 &

o] Zadtg = E3F y-aminobutyric acid (GABA) A4 2 A& HG 7 o e kg

ol W Fdli gkol Srhdnie AT ARG fAHSHE
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Figure v}-4. Changes in polyphenol of aronia extract fermented by L. plantarum EJ2014
Each value is a meantSD (n>3); Different letters mean significant difference by Duncan's multiple range test (p<0.05)
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Figure v}-5. Changes in flavonoid of aronia extract fermented by L. plantarum EJ2014
Each value is a meantSD (n>3); Different letters mean significant difference by Duncan's multiple range test (p<0.05)

Table v}-5. Changes in anthocyanin content of the aronia extract fermented by L.
plantarum EJ2014

Fermentation time (days)

0 1 3 5 7 9

Anthocyanin

0.0802' 0.0814¢ 0.0866¢ 0.0882¢ 0.0902" 0.0912*
(mg/ 100 mL)

Each value is a meantSD (n>3); Different letters in the same fermentation time mean significant difference by
Duncan’s multiple range test (p<0.05)
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Figure "}-6. Viable cell count for aronia extract of L. plantarum EJ2014

Each value is a meantSD (n>3); Different letters in the same fermentation time mean significant difference
by Duncan’s multiple range test (p<0.05)
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- ofR Yol AF Ao FAkte] K GABA AiHS Eol7] 93] 10% yeast extract 7

mL, 30% MSG 7 mL< F7bste] 943t g5k sjdd S TLCE ©]§3te] GABA A4

T A5t o olo W3 TLC ZA3}+= Figure 773 #Zt} ofZyo}l zFoS 9

: %
ot A EE FQEd WE 5U7H MSGH el AEF WA GABAYES ABHA i
Aoz vhehtth W] AabdE TUARE WEZke] ASEEE TLCAA MSG spot

o] =717 BashEA, GABA spotd] 7|7} Z7bshe
2] GABA spotd TL7} Z7eE AL &9 & 5 99
T A3 HHA GABA $HEFol 1% o) AA F7tet
- olZ Yo} Yo yeast extract, MSGE H7}3s &
59 GABA %S HPLCE A ¥Asch 2 .
g d 7]1E<Q] glutamic acide tiF-E o] &=HWAl 7] 3 13,251 pg/mlLell A
< 2,014 yg/mL=E X7} 4% AS gl 10412 pg/mLe] GABA7F %%k
o2 veytl Ao i#vre] FHES I 2.26%2 GABAR AHE Ao UEhyt
7hA] ok 2 Ul YA wiA R e I Fol] o3 GABA AAte]l #I AFH =
Aoz AlmHY, dF7} GABAZ A#FHS oz 2 AL f
o 22 FEo AFEAR MSGE adHor AFJAPoRA 1§
43t A At Byl

g B

—

1 1 0] 1 3 5 7 9
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Figure "}7. Changes in GABA production of fermented aronia extract by L. plantarum EJ2014

Table v}-6. Changes in anthocyanin of the aronia extract fermented by L. plantarum EJ2014

Fermentation (day) Glutamic acid (ng/mL) GABA (ng/mL)
0 13,251+9.44 N.D*
9 2014+£5.51 10,412+7.42

*N.D: Not detected

-3, of2 Yo} Mg ES ol &3 7SN In vitro 257}

- ol2Yol AANFES o]&o] AMLI2 AlE(m$-2 Fd FAE)E o] &dlo] TAE
3 2YE st HOx= A Ao vz Axdels a4
AU A, @id a4 58 HIAA AXx 545 vepd 87 ofye} w9 240

3k hydroxyl radical®] source¢]”]%= 3}ch. v et AML12 Ao H.O.S A& sh7] 244
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Figure "}-8. Effect of the fermented aronia extract on the protection of oxidative stress in

hepatocyte

il
lo
=)
19
ol\
)
S
S.
S

o
olr
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af-4, ofz o} W F
(DA &

O %8 A&E2 Ao Fg HER, F7E, dZd2ol= Alxd 9 EZdsE 33E T2
FHA xstsitta 4 A 9ol (Agbarya et al, 2014; Muszynska et al.,, 2015), &< tt

G A= FEES o8 AT F I Bl AA L 3

=27 g oofr Yol @ret @ o2 TR dvlE FolA olEUYol=
ksl BEAS $h3 Ao= wawd v JtH(Broncel et al. 2007,
Naruszewicz et al. 2007, Olas et al. 2008, Skupien et al. 2008, Valcheva-Kuzmanova et
al. 2007). 53] of=Yol= Al st 4= a8z ZYdlss T8 et
ded, ole A AEEI T 2 AgY 84S UM S mFA S A Q) a2

7F A= Aoz 8 At (Borowska and Brzoska, 2016).

()

O obmucleld wARE st 2L F
gakst g9 d4ds FUMAIIE &y
Mikulic-Petkovsek et al., 2012).

Ac)
oo

CZR Qg E4oRRE AXE HIstaL
rd o

A4 9t (Francik et al, 2014;

Ll

paid

O olZYo} FEE2 e 32 i AxzoA itst 2EHAE A7 A2=2 oA
A (Kedzierska et al., 2009), =3+ IL-6, IL-8 % TNF-a$} 2Z& A-dZA Alo]E7}el 9
HES gAY 429 4S5 vepdta 2 ¥ v ok (Appel et al., 2015).
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O W3l olR\Uol= Escherichia coli, Bacillus cereus, Staphylococcus aureus ¥ Pseudomonas
aeruginosa®ll tlgr vt SAJEWRE ofve} 92 7] o] HeE drE g ol g &t &
e zte Aoz 4 AuH(Braunlich et al, 2013b; Handeland et al., 2014, Liepina et al.,
2013).

O olZUel: @itst 2 FPF &WE AN, £F9 WG B JlelT 5+ AL Aow
AARIE web B Aol phgso] R W ugad ofzyc FEEE Fol, WY
% @4 mukE selstan s

- $A¥ME KNU 2017-0046-1: of2Yole} 5532 FELE N AYFZ £5H 79 o
ol & AT AAY AA T &3 &% F7t

() Al A

O A & % & 2388 35 (BALB/c)

O & = A4 FA3IA 2HdE

O 529 A, + %2 F4: 4A 60vteg] GF%)

O £ Algd AFg-gF BALB/c wl9-22&= Alsol #s A3 7|2 A57t 5oz AP A7
A L Hrboll golate] Melatnt Bl A oA dAS AFEE A

O AFEE AISIAL &% 20°C-24°C, 5% 50%-65% % 12A17F 7FA o7 welE7]|E f
=

O ® AR AFAFE FAAANN ANG ARANSHAE 7154 B sel=e] WY
s AR 88 F 5 98 B, <AAE 4 7154 9L A wele o>
g gaste] AR

7h Algstel 54
O "h-25 o2 12rke|y &4, & 7 /M9 2F R il
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Table v}-7. Description of treatment groups

Groups Description

Group 1 Normal control group: received onlv water

Group I  Negative control group: Received only water and treated with SRBC

Group Il  Positive control group: received known immunostimulator (Levamisol. 10 mg/kg)
Group IV Treatment group: received 125 mg/Kg of fermented aronia extract

Group V. Treatment group: received 250mg/Kg of fermented aronia extract

Group VI  Treatment group: received 500 mg/Kg of fermented aronia extract

Group VII Treatment group: received 250 mg/Kg of non-fermented aronia extract

(th) FolF A4 2 Fof WU

O A8 M Al 4 =7 (Normal contro) S #| &3t ZE AP sEo o2 YolFEES 14
g &< 200 pL (125 mg/kg, 250 mg/kg 2 500 mg/kge ot=yo} FELaE, 250
mg/kg HE olR2 Yol FEE)S 1Y 13 A7 Fostath

AUTEE ooheld ol S UAsA HPASL A v 1590

o7 1% % 4
D g @ 50x10%mL sheep red blood cells (SRBCs)E &7 o] FAlste] WIS &
T3 & FEES FUIR dF5Y 5 ATFY AU

(=h) A5 2 F7] FAe ¥t
O Afds=9 AFgs 3Y 13 FAHs FoAZFS st on, w25 AN F A%
A& 3le] Heparin Blood collection tubeo] X3, 5%7F 10,000 rpme.2 4S5 94
o 70T B#AS ) o] % ELISA A4S &3 IA7LE dRlshe AdS APt
O Tk 7} JfAA 3t 21, 8 2 A4S FA 54 F AFES f8] 70T 2E3pAT

)

(v ZF79 9 B A=
O AFAT Ao A TFFE Histopaque 1077 (Sigma-Aldrich, USA)S AH&-3to] 2|33
TAdg 99 H'stopaque% A7 sl AL m 30 E7F 400xgol A QA% &k
O olF Zed4ES AAE 5 PBSE H7istel WS A=A, 250xgollA 1023t 33 A4 &2
o

At HFEHo7 10% FBSE 343 DMEMS H7bste] Hzles 5 A7 %
Trypan-Blue 92 & AL&3sto] AEZE AT 3T

(v}) =T AAE g =A

O 579 HAE AL CytoselectTM 96-well phagocytosis assay (E. col)(Cell Biolabs,
INC. CA, USA)E AF&3to] 3 3ttt
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96 well plateo] AMEZZE 10° cel/mlL %= 100 ul X 53 & 10 ulLe E. coli A<

ZelolEell H7HETh o] Egh=s 5% CO.0 EA sfell 37TelA 6413t &k wj<F skl
A4 22 F wMAE AASt AEE 200 uL9 1X PBSE A HEATh oF AEE A2

o 1 100 ulLe] A NS Hrlste] 583F A 1y &9 & ]740} MEE IX
PBS= 23] A& 3la 100 ulLel 1X blocking solutions H7}sfal A 204 30% F<F alwh
71 A vl st

wpxleto g2 100 ulLe 71dE H7isle] W3S Al ZFEa 205-7F vt & 100 ul9] stop
solutione #7}sFal Versamax ELISA reader (Molecular devices, USA)ES A}-&3}e] 450

mmel FHEeNA e Z334

>

(AH &F7-9 o5 &4
CytoselectTM 24 well A% o]& EA7]E(3 um, fluorometric format)(Cell Biolabs, INC.
CA, USA)E& AlxAte ZREZ we AMgete] 35 ol s E4s8du. 3578 4
71 A5 @ wke} o] REsta FHE HUMekA @& DMEM #iAle]l AEE 5x10°
cel/mL& 300 uLg H7Fgt). 28la 10% FBSE &3F= Hi#| 500 uLS migration
plate®] 3tctel H7} 3+

MEE 8AIZE st = Al 5 200 uLs 773 well2 &7]aL 37CelAl 30 &3+ 4l
Fahgith ALE PueAde] SFPERE 445 AAND, FAHOE ALZTE 400 ul
o Wl e FelsieTh

npR o 2 180 ule] AMZS 96-well plate® %713 4X Lysis Buffer/CyQuant® GR ¢ &
60 uLS #7183k & A2oA 20 7 wgsAt. EFES 200 ulL® 96 well plate %71

% fluorescence plate reader® Zd°]EE 480 nm/520 nmol A B #S =45

() MAC I & 3 T-"€Z4 f3@8F g F5Ax A5 &4
PBS, 10% FCS % 1% sodium azideE ©]-&3to] H]FAE (5x10° cell/100 uL) 2 MAC-1
e 55 (5x10° cell/100 uL)e] T-HZFZ2 283kl FACS tubedl] R #3}9)

A

&

bl
r

o

FA10 ug/mL)E A7kekL AZE 3087 gubsd F oawkste] dewjds|o A u)
Gt M XEE Flow Cytometry Staining Buffer= A% s} o

U, SOOXgoﬂ/ﬂ 5E7F 914 Halalgr). o]T ATE A3

g8 200 uL= A3 e kA Th

i

O

]_

N
o

<

=)t o 7 BD FACSAriaTMIII (BD Biosciences, CA, US)e]lA] FACSDiva 4 6.1.3 AX
EolE AH835le] ta A FACSE AH&3ste] dlolHE #43dth g2 T-dX+ &)
91 AHCD4, CD8, CD11b % CDI18) AfelollA 1&3t Hlul 4] st om, Ay WiEg
2 YEh A
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() MHF A

URIT-3000 Vet Plus o) $4718 Ahgstel delg BAat9ct dde Aeld Fos
Agstel A8 AAstel RASA. 2 T bl Fo4L 28 WY RAse] JT 2

R

(Z}) v]GAMEe] e

A A WHow HFANEE AU st th(Ahmad et al, 2015). A3dsES AT
5, " 2 e 7Es BRE AT FiAdoR #elste] Hank's balanced salt
solution (HBSS, Gibco Life Technologies, NY)& ¥ 3tst "t FHO Wil ice’dolA H
a3l

3 mL FAF7] Aol 70 um "A YL E A ~E o] (BD Biosciences, CA)
2 BA3le] ¢ st EE AEE AEdo|UE A&35te] ko] HBSSE Al H &1
th o] % M dEAS 1,600 rpme = 523 94 sk AT AS AAst, S
&3 ¢+% A (Sigma, UK) 1 mL= A3 & 37CAA 1&3F wigete] 445 &34
7]31 HBSSE #7hebadth.

geos AEZE 4ToA 1,600 rpme = 57 4 8 & AXE 44 83t PBSE
o]&3sle] 33 AFHsATE 1 F FeAS AAS, 10%(v/v) FBS, 100 unit/mLe] =Y
A9 2 100 ug/mLeY ZEFEnto]AlS s RPMI-1640w) %] (10% FBS, 1% P/S,
Sigma-Aldrich, MO)E ©¢]&3lo MEXE dgsdvt. MAESE the trypan blue dye

ol

| o> 12
!
}]l_ll
AN
N
o

(7h) BIGAEZA A HEZF A

Nz Ao v ZAx10° cells/mL)E RPMI-1640¥1 % (10% FBS, 1% P/S)2] 96
well plated] 200 uL/well F%==2 &3 & 72} 159 AXE mitogeno] $lT e A]
concanavalin A (5 ug/mL) % LPS (10 ug/mL)2] &= sloll 37°ColA 72 AlZF &<t 4l
skt A3t= MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide)
oF BA1S AbEste] B4R T4 AFE AEY OD#E 7l ODRo = vrol A

FA T

Al
}‘\J__

o

W

(E}) AtelE71] 2 WY S28d =

Microparticle cocktail 50 ulLe] H7}¥ plateo] A

2o A 2A1 ZH(AFOl EF}QY), 30R (WY F2EY) Fot mjdst
=3

E2 7F wellel F7t= H7Es3A

g

)
BN
Hd
ME,
%
Q)
o)
[oN
S
=
[oN
Ll
=
rE
N
=2
2
>,

O 43] A& % 343} Biotin Antibody Cocktail 50 ul. Z} wellell A 7}alar A Lo 154 7F

FoF wHk7] Ao A wjeksldth. 34 H Streptavidin-PE (50 ul)E 2 wellell 7}, Al
T Ao 0% T+ 156F FoF wheS Y3t
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O mAeto 7 7} welld] washing bufferE 100 uLES %7} microparticles # & Eralal 2
7 Ao wrgAZIth o] % Luminex MAGPIX #4]7](Luminex, Austin, TX, USA)Z
AbEEte] ghs FASEATh 4 AES 54 vso] Fad s FAY sHHow g

x> 0 = - >z
o AMITo TEE X

= 1Al o] five parameters logistic curve—fit (Master Plex QT
2010 (MiraiBio, Hitachi, CA, USA))E A}F&3lo] YEeRY ST

¥}k GraphPad Prism 7 softwareE AM&-3F9] Dunnett 's test®} Tukey 's testol
A 9 3y FAHE 7Ivre s SAAYA A, Ades Fr+EF A2 1388
P <0.05¢ BAA SR FoAdS 7HHS vEdTH
5 Alg A3
(7h) mh§2=9] o] Bl F
O of& Yo} Fofuto] Aolgf % S5 dx2ad Fo3 Zol7F 3l
#AlE FAEHA FUrHFigure 7H-9). SRBC Folwol Atz A3
SRBCE % atAl ¥ o] A5 353-372 goldrh. fFAeH, &
e T3 1] A7 FolA 126.47-129.25 mL <} 381-421.12 mL %

() A B A7 FAe] g

O SRBCE Felat7] d vk AT FolF &4l #AE Vet AT S7hEe
ol Yo}l Folito A 26-2.95 g/each® & oy 1537 Fo3k Apol= TEFHA &k
o} (Figure "}-10, A). ¥rdl& SRBC %4 § wp§-29] AFE Faste] 3 F3F of2 e}
2 %3t A3} 066-1.09 go 2 =718 H(Figure 7F-10, B). @1}, SRBCE &glo =
Fo gt aFolAe TR EAQ AT FAEHA AT

o 4 , 24 Attt 7] FAE

E;j T (<3} = %
Fol B A3 8% A9 WA fov] 1Ewel Fol%@ o7 UATH Table vH-89)
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Figure "}-9. Feed and water consumption before and after treatment with SRBC. A mean

(=]

of six mice in one group is presented. A, Feed consumption before SRBC treatment; B, Feed

consumption after SRBC treatment; C, Water consumption before SRBC treatment and D, Water consumption
after SRBC treatment. The result shows total feed and water consumption for two weeks for mice not received
SRBC and one week for mice which received SRBC

Weight gain (gm)
Weight gain (gm)

A T . - A T
Treatment Groups Treatment Groups

Figure vF-10. Body weight gain of mice before (A) and after (B) antigen (SRBC)

administration. The mean and SEM for six mice is indicated in the Figure
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Table 7}-8. Weight of internal organs before treatment with SRBC

Group Spleen Liver L. Kidney R. Kidney Thymus
I 0.05+0.01 0.7+0.013 0.09+0.007 0.09+0.013 0.05+0.006
I 0.06+0.006 0.62+0.023 0.1+0.009 0.1+0.01 0.06+0.003
I 0.07+0.003 0.68+0.063 0.09+0.007 0.1+0.003 0.04+0.003
A" 0.06+0.003 0.69+0.022 0.09+0.006 0.12+0.003 0.04+0.006
v 0.06+0.006 0.65+0.03 0.1+0.006 0.1+0.007 0.05+0.006
VI 0.05+0.003 0.72+0.03 0.09+0.006 0.1+0.003 0.04+0.003
X 0.06+0.003 0.6+0.023 0.09+0.003 0.09+0.003 0.04+0

Table v}-9. Weight of internal organs after treatment with SRBC

Group Spleen Liver L. Kidney R. Kidney Thymus
I 0.0740.012  0.77+0.029 0.1+0.003 0.11+0.003  0.04+0.006
I 0.08+0 0.77+0.029 0.1+0.003 0.11+0.003  0.03+0.007
I 0.08+0.007  0.81+0.026 0.1+0.003 0.10+0.007  0.05+0.003
v 0.07+0.009  0.73+0.023 0.1+0.003 0.09+0.003 0.04+0
A 0.08+0.015  0.77+0.026 0.12+0.003 0.12+0.007  0.05+0.007
VI 0.06+0.003  0.71+0.039 0.11+0.013 0.1+0.015 0.05+0.012
X 0.1+0.009 0.8+0.017 0.12+0.007 0.12+0.003  0.04+0.006

(th =579 AAx &4
ST AAE S

SRBCE FoIs7] A nlg-2=2 8 APsto] Ecoli 7134

Cytoselect TM 96 well plate assay kitE Al-&3te] &l3tdtt. =1 A3 ofz= o}
st OFAAA T Y AAE 4ol &5 EHoR FUISHS gl o, B A
3] JHE Ak oH(Figure wk-11).
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Figure 7}-11. Neutrophil phagocytic activity of fermented and non-fermented aronia berry

extract

() &5 ol 4
O CytoselectTM 24 well A
Jobg Rold agdE §%F o

ke
o,
offt
M
%
it
o
S
>
ofo
=)
2
fol

ST olsdE SAsAH. o=
= #AZE FAEAT ol &S 125, 250 B 500
mg/kg?] &#o g g olxyo M= 27 16.8%, 37.85% % 65651% =
Zhatdt, wbA L EEX gL olRYolE: Fod 1H((250 mg/kg)dAE 9 olF
52.14% < 7}st A tH(Figure wH-12).
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Figure "}-12. Neutrophil migration assay of fermented and non-fermented aronia berry

extract

(vh) MAC I #&d 2 T-"H2Z7 fdY digh 35X AS &4
O T-helper cell (CD-4)3} T-cytotoxic cell (CD-8)2] wdL A& FojdoA ¢ =gt
DE Ao A CD-49 9ae oA W oA YERIFHU FZES Fo3 oA o =7
SAEHANeH, 125, 250 H 500 mg/kg &Fe] TR ofEYol FE=2 CD-4 3 CD-8 Al
ol o &l 7]’7—; 30.2%, 25.4% % 285%, 19.5%, 12l 15.7%, 154%°] TdE&S KAt
T FEE T2 44 CD-49F CD-89] 4% 232%%F 13.4% A tH(Figure vi-13).
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Figure v}-13. FACS analysis of CD-4 (A) and CD-8 (B) expression of mouse spleen cell
after treatment with fermented and non—fermented aronia berry

(W) WA LA HE 24

b8 B A ETFE Ry Fojddl A FolskAl =tk 125, 250, 500 mg/kg 9]
A oREMoS) 250 ks §89 MU of2olE J%Q CEES S
SRS wW WFAE F7F Z2F 05, 1.6, 4.7 B 528 e Ao g Tl rh(Figure vt
-14).
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Figure v}-14. Splenic cell count after treatment with aronia berry extract in mice. Mice

received SRBC after treatment for 15 days with aronia berry extracts and spleen cell were
collected on day 21

O

Con A (5 ug/mL)¢t LPS (10 ug/mL)E AH&3te] ofZUolrt mpg-2 u]Ao] F2lo] mX|
FFE AN A, FEELS A XY TAE £F dEHE FIHAT
At Con A EAs= v S24S 53.85%, 75.23% 2 83.67% < 7F AlFH oW LPS

© 125, 250 2 500 mg/kge] FEoA HHHE ofEYolE FoJd upg-29 v ME FA
S ZF2F 36.77%, 43.68% B 39.97% S7HAIZith WHA vEE o2 Yol FEES wolY mt
F22ol A Hge]l S22 Con A9F LPS &7d3tol| disl] zH2h 78.25% ¢t 84.05% % tH(Figure
uk-15).
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Figure "}-15. Proliferation of spleen cells treated by aronia berry extract with CON-A and LPS

(o) AbolE7hel B WY FRBU 24

O 125, 250 % 500 mg/kg =9 LHE ol=Yol FEES T vt~ 45 IFN-y7 2t
7} 46.1%, 6857% % 81.86% F7tstdom vEg ofZYol FEES Folgh w929 7
¢ 44.29% Z7batdoh. I IL-2 $XE 125, 250 2 500 mg/kg =S WE olRYo}
FEE FoldolA ZhzF 18818, 240.33% E 4379% F7letgom, o= f#F o]EHow
S7HES . Ha FEES AHEg aFoA IL-49 S T3 S8 we
S7beke Ao E UER

O w8 of2Yo} F&AS 7h7 125, 250 2 500 mg/kg ¥ 261.98 pg/mole] FEZ Fo
ol A 166.21, 25227 2 36561 pg/mole] H e Felseh v FE52LS IL-6
TNF-a9] W&S FaA7IE A= Yepytt IL-6 821 A3 125, 250, 500 mg/kg &
o] vty ofzZyolel 250 mg/kgel HIRE olRUol FEES Eas
12.08%, 22.86%, 44.41% 2 28.34%% IL-67} %
16.01%, 38.49%, 57.59% % 4528%= &7 &A= 23S Flet 3l th(Figure wH-16).
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Figure "}-16. Cytokine profile of mice plasma treated fermented and non-fermented aronia
berry.
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Figure "}-17. Commercialized Aronia product (Allygo99Aronia) with fermented aronia
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o, EEA(FARY)S 7F BohA F2 2] ETYIRE TW SANL &

@7 R AFAT

((F)FAF)
Hl-1. B2 9] 7% dhokq EEVFRY SHNL A5 2 HES 1A
GBS A38|27)M EE CRO J
AP T » 3xpA

EEH 9| 75 589 ’ Exs wsse EZy ussE
[ EgE= =4 2¥g [ S3{ol4 L4AH SESHLHRD

Ex% 9| 75 £3589 J|QaE J|gX £

S84 In vivo 5T} (SE7|8 AHAE )

-2, B8 9 7% stk FE2E s3hdts =27 A st
g

(1) BE5E 9 73 b eFFae] 3T

22 HEE JAYAA GABATHS SAsAH. EER 9 7% 3ofA) FE2ES 121
A 16% Eer & ZF FEE3 MSG 3%, glucose 3% 5 &35t NB brothol 4] 241 7F wlj &F

&3¢t B osubtilis HA starterg 5% 3 &3to] 42C, 160 rpme = 3Y7F e 5 1
2 ERE 9 7F kA EFFEE LEaEo ikt ASS SXA1717] #18 skim milk
199} glucose 2%S H7}eto] L. plantarum EJ2014 55 1% HE38to] 23 At g s
3 GABA A%t H A3 H48S st tHTable vh-1).
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Poria cocus + 7 herbs

|

Fermentation
(42°C, 200 rpm, 0-3 days)

Sterlization (121°C, 15min)

l

|

Skim milk 1%, glucose 2%

MSG 3%, Glucose 3%

J

|

Lactobaciflus plantarum
EJ2014 (2%)

Baciflus subtilis HA (5%)

l

|

Fermentation
(30°C, 0-7 days)

Figure ®}-1. Process for co—fermentation of Smilax china with 7 herbs extract

b 12 nxzd EE

- BEEY 9 7% A EdFE=C] pHeF At A= 2R
e fadte AFE Blon, IE 294 pH 78008 7HE
A= 0.12%, 0.07%1A4 TE 397 0.09% % A== A

100

—
—@—  Acidity ——a—p7

020
C—F7

80

6.0

pH

=]
[=]

Figure ¥}-2. Changes in
B. subtilis HA

- A

FENA 665x10° CFU/mLE 7H4 =4 Jerskt

Atk (Table H}-1).

Wk BE 19 Ao BEFt g e

N

015

010

]
o
o

0] 1

2

Fermentation time (days)

000

Adidity (%)

gt wel pHE B2 571 Ak
A 7kt AS g2l
At (Figure ®}-2).

ST

pH and acidity of Smilax china with 7 herbs extract fermented by

o S = 2=
2 AE g & 5 AN
g 394 )
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Table ¥}-1. Viable cell count for fermented Snulax china with 7 herbs extract by B. subtilis HA

(CFU/mL)
Fermentation time (days)
0 1 2 3
2.00x10° 3.65x10° 6.65x10° 2.50x10°
- HExE 2 HJAE g wagEe dxEVF 294 0.262 Pa-s HEE7F 7MY Zolx =
e & F AdATh 3Y9AFE HxRTE HAp o= AEES Rt JAEES 29A
L92%% A1 B e AS B @+ Uglen, YXES fAS A9 2w 394 o

3 0.5
=

24 F . [ 7 T4 04
2 £
£ <
& 18 4 03 ¥F
= =
8 A =
o &
21z | \ 4 02 g
= =
=3 =
= IS
Ne S

06 1 01

o .—"/ L L 1]
] 1 2 3

Fermentation time (days)

Figure ¥}-3. Changes in consistency index and mucilage content for fermented Smilax
china with 7 herbs extract by B. subtilis HA

(W) 224 gakdt g A3

- E5Y 9 7F dIA EAFEFEES B osubtilis HAE o) &3te] 12 nxq L8 & shal, o
of skim milk 1%} glucose 2%E #7Vste] L. plantarum EJ2014 o] wh& 232} kg
S st A g Azte] & pHeF AHe W3l Figure vh-49F 2th 28 74714
AL A pHE FHAste] 12 2& Al pH 7.65914 pH 4.047hA # At om, A= 194

BH Z7bels] Algetel 597 169%% 7bd F7hsheloh
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Figure H¥}-4. Changes in pH and acidity of Smilax china with 7 herbs extract fermented
by B. subtilis HA and L. plantarum EJ2014

- 22 wg At A W= Table W29} 2v}. L. plantarum EJ2014= W& 3UA) Oﬂ
210x109 CFU/mLZ 7} =¢tor, vg 794 7.78x10° CFU/mLE 57} 7438}
Atk izt A wsheE 3A7AA] vt e gasiglen], BE 594
AHH A5l o) pH 7ok A= F7F ol os) ixie] AKo] gAH = A
gt = A (Table Hv}-2).

Table ¥}-2. Viable cell count in fermented Smilax china with 7 herbs extract and different
MSG content by B. subtilis HA and L. plantaum EJ2014

(CFU/mL)
Fermentation time (days)
0 1 3 5 7
L. plantarum EJ2014 3.60x107 1.00x10" 2.10x10° 1.65x10° 7.78x10°
B. subtilis HA 1.90x10° 4.50x10° 4.50x10° N.D* N.D

"N.D: Not detected

2 HEXE+ Figure vk-59F 2ol 28 %27] 0.262 Pas"olA A bl g
A ZaEgon BE 744 0001 Pas"® AxE7F "olxE AFS Ko
7} Z7hsk Wt ARE7) YolAE Ao g AT AlSo] duals o 4 gt

o

1
™
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Figure ¥}-5. Change in consistency index during the 2™ fermentation of Smilax china with
7 herbs extract by L. plantarum E]J2014

~ L. plantarum EJ20143to] w2 22} 2Ag A|zke] & TLC A¥ Figure w63 Zth
g 795 GABA Aol oF 05% oo Z 71 =2 AL o 4 9lrh 3UAEH
GABA AA T MSG A3 &o] S7tsteE Aoz Yelyth(Figure H}-6).

0.5% 1% 2% 0.25% 0.5% 1% tday Fddy Sy Tday

MSG GABA
[ ™ EZZATIE ™ |

Figure ®}-6. TLC analysis of GABA in the Smilax china with 7 herbs extract
co—fermented by B. subtilis HA and L. plantarum EJ2014

(2 22y wx 2 84
- =89 9 7% dopl EF
Cd(FF=R), PD(s) 1

bl WE A, $F 247 10, 5081 845l F2
1

Aste 3% FFE ICPRA

=
- =
A4 B4 FIEFRL B

A tHFigure BF-7).
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S35 89 H=
1g/100mL (Cd, Pb)
s
SrE M= Al= 54
(x10, 50)
s
Sa5 89 101 ZHZF H7t
(10mL : 1mL (Cd,Pb))
s

30 rpm 2 2k& (5 hn
2

Filteration

N
ICP £

Figure ®}-7. Procedure for evaluating heavy metal absorption ability in Smilax china ewith

7 herbs extract

- BN 8| Aok 73 EUFEES) S0 ANNE wE A, Pl FEE FASE wwd
A%} Table v-37 27 @5 A B2 32329 235 T F Cd, Pbel FFe 77
282.68, 432.86 mg/Li UEhdon], FA5e 747 202%, 82502 Upehukth, W & Euy
282 234 7 & Cd, Pbe FFe 27 27572 mg/L 34491 mg/LZ e on,
A5 747 443/0, 26.80% = wEbukTh L E o] HlE LE T FELe Fasol 7t
= AL A

Table H}-3. Comparison of heavy metal absorption ability in Smilax china with 7 herbs

extract co—fermented by B. subtilis HA and L. plantarum EJ2014
(Dilution *50)

iy A ug = THE F45(%)
Control? -
(mg/L) (mg/L) ukg 7 Uy 3
Cd 288.5 282.68 275.72 2.02 4.43
Pb 471.8 432.86 344.91 8.25 26.89
AA T 760.3 715.54 620.63 5.89 18.37
DControl: &2 A
- s53%5 52 A AR 2V TE5 FHFS Cd Pb 7 2885 mg/L, 471.8 mg/L, °lA]
A EEEe] 52 & Jo %o e Table v-49F 2] Cd 27793 mg/L, Pb 344.47
H EEHY a5 —E;%“—S‘% Cd, Pb Z+7} 3.66%

mg/LZ YElstTh 108 sAle g
26.99% % Eytom Exe u

4897 mg/LE et &
250l 89.62% o= 71 =A YEhT EE

F49] e Cd 199.81 mg/L, Pb
2 A 67.28%% LEF o™, Pbhe

4
9 @ebdl 7F dobd) ERFFEEL 2
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& Aol Wa MR F Cd% Pheld BE FHAFo] Frksts AL FA @ & dgom, @
&% AYEE AUBYBAL A3 Pb T 50%014 FHsHE A #Asart

Table H}-4. Comparison of heavy metal absorption ability in Smilax china with 7 herbs
extract co—fermented by B. subtilis HA and L. plantarum EJ2014
(Dilution *10)

g A g 3 TvsH 245 (%)

ControlV . —
(mg/L) (mg/L) g A g %

Cd 288.5 27793 199.81 3.66 30.74

Pb 471.8 344.47 4897 26.99 89.62
AA S5 760.3 622.40 248.78 18.13 67.28

UControl: &2 A

Hl-3. BB 9] 7% ok W&o LA In ivo R H7)

v-3-1. EREo g4 A+ =4 AlE

1) A&

S0 A R, ERE et SD A S tig S48 T
¥ (Acute Toxic Class Method: ATCH, OECD TG 423x%)°.& i}

Bt 40 34 R FEE dug Hyh,

B8y gRe Ao E2y 9] 7% o) flo) =R 9] 7323 wa)
Figure W}-8. Preparation of extract for lead optimization of toxicology

IR

gkl

A
& % F1 NTac Sprague-Dawley Rat, SPF

O 7 &

O & # 9 7434 27dE

O T=9 4, & 2 FREFAD: &A 67 551, 156.845 g)

O T& A, & & FHEFEAAD: 194 oA 3vke] (659, 157£1.0 g),

2¢kAl: o+ 3vbeE] (5FH, 156.7£76 g)
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A e ERE ghokx] £330 E SR (FSC-TH, 244 a)E Algitel s410x
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O & w 9 F23A 2gdE

O s=9 4, =& % 738 2 7072 G7+%)
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EEY oA Ed¢eSE (FSC-TH) Animal groups
Figure ¥}-9. Extract and groups of rats

Animal experiment &5 21

1. Treating —once a day (at 10 AM everyday)
1. Animals: S/D rat (180-200g)
2. Checking
*  body weight , twice in a weak
2 Groups BJE ‘3 rats,fgroup} 48 D}EI *  Feed consumption, once a day
Con : normal hEde =¥ food efficiency ratio

* NC:6.7% ZZ 40| *  Gross observation, once a day

© PCETH EE YO +HNBW FES

+ TC-1:alcohol 6.7% U2 A0)+ X228 £0{F (125mg/ml) «Adaptation -H¢ Tr

* TC-2:aleohol 6.7% L E 40+ F2Y F0i T (250mg/mL) Il i I il i il 1L =

* TC3:aleohol 6.7% HE 40|+ 12 FOF (500mg/ml) ; ' 'r:nd Y : ’ ;

A-7d i T7d e e TR o

3HEYE: 2ANETE 47 (HE7IT EE 1T

3, Sacrifice
*  Blood- CBC analysis, chemistry
- total cholesterol, AST, ALT
+  Organ weight-liver,
*  Liver - llpid content
- antioxidant activity
- mRANA expression (SREBP-1, FAS,
PPARalpha, Sintd
- Histopathologlcal observation
{in addition oil-red O stainning)

Figure ®}-10. Flow-chart for the experiment procedures

(th M@l A

O Ao a7l et FE AAFE, B8 driRe] 44, 258 9 7% grofA el 2=
5% 9 7% @A ER)e daesF N Zatel Y LOTE ZAISHHh

g JdeeR Fost= dA|2olef SMF A 5125, 250, 500 mg/kg bw)E &3
@ AolZ 477 Fol B A% W AoMALES ST,
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(Fh) BF N@e L opESIE FE
O HAE] 7Z}7beo]l Al5(250 mg/kg bw)E Fostal 3025 3 g/kg bwe] &I &S Folgh
1, 3, 547l Ahe AAsel BF U B=e FFS B9

(b 71s A '3 gl

O ¥4 5 ALT % AST &4& ldto 1175 Ad &3E it
(5) A1 A3
7h As &4 A3

Aefel 36%2 o ¥ke =
(125, 250, 500 mg/kg bw)E &3 2o
A% A, gmgAols F 1§l

.

O W75H AFEA AAGE AvilsFo

Ae Ak 22t Aol g8 I3 2bol= vERA e3dtt

2o FAGETANE AT BHa® Aol

O ol ¢3& AFA A AT E Aot Ay & WA 93] x| AR7F F7HE 7] w
Bol AF da @Al e Aolw ARHNUG A/FA Y A, HGT o] W}
HzE R gkt (Figure HF-11).

Table #}-5. Effect of FSC-7H on feed intake and water intake

Group NOR NT NC PC T1 T2 T3
Food intake (g/day) 374.11 370.63 300.71 303.48 325.70 311.2 314.07

g/day +59.35 | +57.68 | +91.05 | +9347 | +9391 | +96.63 | +104.02

Body weight gain (a/day) 283.51 264.43 257.43 243.43 250.98 248.39 253.60

yoOWCIBHt 8am W8CAYI | y5060 | £39.09 | +40.09 | #3605 | #3529 | +3957 | +32.11
Food effiency ratio (%) 0.76 0.71 0.86 0.80 0.77 0.80 0.81

Table ¥}-6. The internal organ weights of males by oral administration
(g)
NOR NM NC PC T1 T2 T3

River 10.87£1.62 | 12.69+1.97 | 10.89+1.60 | 10.72+1.25 | 11.33+1.27 | 12.17+1.02 | 10.87+1.62
Kidney-R 1.27+0.14 1.33£0.19 1.24+0.09 1.14+0.15 1.24£0.12 1.19+£0.08 1.27+0.14
Kidney-L 1.18+0.11 1.25+0.17 1.20+0.10 1.11+0.14 1.20+£0.13 1.22+0.16 1.18+0.11
Spleen 0.59+0.09 0.68+0.12 0.52+0.12 0.53+0.07 0.55+0.07 0.61+0.09 0.59+0.09
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Figure W}-11. Effect of co-fermented Smilax china with 7 herbs extract (FSC-7H) on body

weight gain
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Figure ®}-12. Effects of FSC-7H on blood alcohol concentrations and on area under the

curve after administration of alcohol (A) and blood acetaldehyde concentrations and on area under the

curve after administration of acetaldehyde in rats. Data are mean and standard error mean (MeantSE) values
(n=6).

O # AgeN BN dobd EFLHELLFSC TS ATLEAN te w5e el 2
3, dmeHA F due o 9 opAEDE I = HY Ak L AA FAS

(th) 7+ i ADH % ALDH &4 &4

O &322 thAl= Ftol A o] Fo|= ADH-1 (alcohol dehydrogenase-1)°l 2|3l oA E<H
stol=2 A3E 1 ol ELH S == ALDH-2 (acetaldehyde dehydrogenase-2) 23l o}
AEALS 2 thALE o] Tholl A wjEF

O 53], ofAlEgH s =9 A5, hAxe] 545 el d3as 39 FHUJoRE Hialy
L Stk wEbA, IFol A o) oM ELHS|E HA4S HAE FQlste Ao daE SF o o
St AIAEAY] B S HUteked o AU 2 Ao w Algdn

O HE Wwg BEEH oA &3hitg S5 (FSC-7H, 125, 250, 500 mg/kg bw) Y E(&),
29425 ml/kg bw)& Z}7+9] w2 A5t 308 F 3 g/kg bwe ¢3& Fo
skelth HAIZE Fol AEE AT ths (e A &S] RNAE F=5H3ith
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Table H}-7. Primers information in the study

Grene Primer sequence Product size

ADH-1 R Efxf‘x“fti{'l[lfhlfl,]i[[f:,t }}:{."]‘f}t}{ff}
EATACANGETGHTCATLAGEAGC

o FAAACGGCTACCACATCCAAG :
18s RNA RCCTCCAATGGATCCTCGTTA 12

AAAGAGTATCC 117
( i

Ao E5H ??l‘i}tzﬂ Totily —ETJL(FSC 7H) 250JJr 500 mg/kg bw Toi Al
T o&EFor yEeiygon AANWERLHETY 4 2 1081(ADH-1)9}F 2
7}&F A tH(Figure vF-13).

Fad A8 @ Jow A

A 5 1, a 8§ 5-
[
8% 121 E'-E‘a,-
S8 10 + 55
@ 8 VE 3
< o = <
2% 6 b Z:2
£EE c ES® 2 -
<£ 41 g
= 24 d d d E"""
< o Z o-

A\ o -1
G‘G\ﬂ (5009 .-_o‘ﬂ {0\:3? {1‘00 N"ﬂ

A oo oo 4 B
@a\ﬁ' G"w G‘O\;‘? E‘Q‘}Q G‘D\ﬁ' 6‘0\:.‘?

+ EtOH + EtOH

S, kol
w BN

o} S 8 (FSC-7H) 500 mg/kg bw FoldolA &xe thala s

A 2 dIEHF S8 WY B 28/(ADH-1) < EO’?‘SJ(ALDH 2) FFoz

Zbzy B E ) ol EEH oA LR SHE(FSC-7TH) Fo & ADH-1 ¥ ALDH-2

°J SAlel T et AL o] Aol 4 e HALE wWEA ZIWAIA IR A ol E ]
% |

Figure ¥}-13. mRNA expression of ADH-1 and ALDH-2 from liver in rats administrated

with 3 g/kg bw of ethanol.
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O

m

EEE ghepd £ e 55 (FSC-TH) 7ol Al Cuw/Zn-SOD9 mRNA & o] 4oz
Hla] oF 10W) ol =LA FrkstaL o= 74"4’“7% AR FEo® ¥ AtH(Figure W}
-14). Z18jY Catalase® 45, A7 2 dISGEFo]FoA mRNA ZEoA =po]7}
LA 9k

.E 5 9 .E 14 -
5 4 83121 a
g% a ES 10 - b I
: 5 34 E ; g -
>
EE 2 E ﬁ 6
=5 b ES 4
s 11 b o 5,1 d d I_LI
w
0 e - o [ ] L |—l—|
\ i\ W ol ~) A \ ol RUAY
2
G‘ﬂﬁ 65\1? {-.'-'00? G{O\ﬁ? &td\-“? E’tnﬂ? (}15\} 600? G“Q\}? G{D@? thﬁ? G{o@q
+ EtOH + EtOH

Figure H}-14. mRNA expression of CAT (catalase) and Cu/Zn-SOD from liver in rats
administrated with 3 g/kg bw of ethanol.

Group (I): ethanol only (negative control); Group (II): condition®+ethanol (positive control); Group (III): 125
mg/kg bw FSC-7H+ethanol; Group (IV): 250 mg/kg bw FSC-7+ethanol; Group (V): 500 mg/kg bw
FSC-7H+ethanol orally.

(vh) 7ol =AWy &7
RN

w ATl 470 BEEY b EJLESREFESC-TH) A o daed &R

AAAEE &atr] 9 HES b 229 HKE A4S stol WEldhs 238 &3

ct.

HEQ & HE3ko] 10% formalinell A st 4y § &4, 43, H&E 94 3 AR

e Ml oaoist Westudel o#ste] APsdnt. =4y 272 34
e

o] oAbz 7 Z2AS 100x, 200x, 400x= #23E 3 fatty change, inflammatory cells

infiltration, balloon degeneration, necrosis ol tH'é‘}oﬂ Azbst Ao wek 0-4 (0,
normal; 1, minimal; 2, mild; 3, moderate; 4, severe)2] HIFE HFo5al o5 %3}t
=

o A= Aty 1 A AR HEH Fo] AFHI AFA
balloon degeneration % necrosist® YEFA] €Sk
-TH) Fo 2 3NuF Eu FE25 FoATddA=

o] #& = A tH(Figure HF-15A).
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Nt

gofA SRR RS R(FSC-TH) Folwe] FA= Fol v& &z 27 18 032 H7}
= At (Figure Ht-15B). 53], E&# ??l' | a5 (FSC-TH) &% Fof (500
mg/kg bw, Group VDelA oo 2]t fatty change, inflamatory cells infiltration,
ballon degeneration 3 necrosis 5 W4 WS Aol AFHEA At} o= IAY 7]

2

A AEQ sYUSF Ev &5 125 mg/kg bw T (Group III) Et} ¢ ¥ F59]
om A (Group DI L3 o). T3 EXEE dokx &3S 5 (FSC-7H)
TE&F Fo7(250 mg/kg bw, Group V)o| HHE S/UYF A FE5E T3 FASH
L

g ‘T A = Groupl

3 = Group Il

g c = Group il

g 24 = Group IV

% B Group V

‘8__' Ly = Group Vi

£ d

Figure ®}-15. Histopathological examination of liver sections (200x) from rates treated with
ethanol.

(A) Histopathological findings of liver section (B) The degree of hepatic pathologic lesion in the liver. Group
(I): ethanol only (negative control); Group (II): HDF + ethanol (positive control); Group (III): 125 mg/kg bw
FSC-7TH+ ethanol; Group (IV): 250 mg/kg bw FSC-7H + ethanol; Group (V): 500 mg/kg bw FSC-7TH +
ethanol orally. Tissues were fixed in formalin and stained with H&E. Black Arrowhead, microvesicular fat
droplet; thin arrow, macrovesicular fat droplet; white arrowhead, inflammatory cell infiltration; CV, central vein.

6) 4=

O Exd dopAl EFLASR(FSC-TH)E LadFed A 5 ¢3& = 9 3¢
#ed =g = TRE StEr ke kst G40 SODE frieste] 2ol o
3 =HE ok A S 5}9o] A

[e]
) fr
dIAE FEA ELE diste Aoz glET. 53] FSC-7TH 250 mg/kg bw<t 500
mg/kg bw &7Fo] ojo] gt g7t 5 o R s

-4, BEEE 9] 7% kA TRE(FR)S wHMA dEAE

(1) dA4eAd Ha A
O FAdgolA 7HEd ERds o83 USRS SFAMHAAN d dAGEANTS F &
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beverage

o

H7t 7=

=
¢}

iof

e

AN

G
)

o

o
olo

X

Al

&

(2) 214

A AES] AN Aol

FA| 77}FA

}

p A

e

]

g

B

kes
=

(7} 1A A& A

o

(L) 1A

(th

o}

=

(1125 mL)=

3L

™

= zEA

<))
=

(1125 mL) =

ST
™

Al

3

o
=

201611 109 219 ~2017d 149 20
Al

7k

]

Y 7

[

<
T

J

&

=
2

]

A

&
k)

[e)
™

J

VS
&

t}

A

A

o]
[e)
R

Aﬂ\m
s
[ HE
=X
-
=0
X X £ X XX
0 O IO o~ 1 w0
— < —
v
op
P _
qmmma =
| | Hp T o
" ok Q)
T Y T
] =
il g
o
e "
Hr -
w | &
X En_,
o

Table HF-8. Composition and content of test food

157




xRS SE03)

7~8

4 3
<®_,
R
=]

O w0
0= -

sl

00
Ho

ANEH

0~1<

7~0Y

Figure ¥}-17. Design for human volunteer test for improving hangover
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Table #F-9. Test schedule and inspection lists

W w1 W 2 W 3
Screening 12 A& 2z} A&

1/ 8 7 = (=770¢) 071¢) (778Y)
;5 oA ©
a4 A5 © © ©
A AZF ©
= © © ©
oFE Fod, W&o, WEAE © © ©
A ZAHAIE ) ©
A e HAF ©
AR/A L7 HE 2D oA 4A ©
AE AHAND/HE A © ©
%7] ¢=ZL(alcohol) & A © ©
FF oA ELH S| =(Acetaldehyde) 5= =74 © ©
AEZAANE ) © ©
o] %duk-g R B © ©
AL Aol AE g o] E QAN BE HFo] o] Fojxfof gt
% 7 W] T Abele] washout 717 17 o)t

oS- BD Vacutainer Serum
AE AAS F SA B0 ALESIATE oA EY

Acetaldehyde assay kit (Megazyme K-ACHYD, Co. Wicklow, Ireland)Z&

Ab&E AL, A ZAY AlEe B o] wke) =4
- T T A=} Buffer, NAD+ solutione &3 6‘} 9% o 340 nmolA FREZ =43}
' A0 2 340 nmoll A e &4 =2 =AY

al, AI-DHE #7bebaL 3%3F ‘?}87\] 7l & 2%

7}A
we} AAreg o, mg/LE ArEd Tt

@ |
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Il:[o{t
Lo

ol A Atste] oJste] WASE HMF S S F 4IE F
*4 AA = digo] g deiido] =of ofAlE, AE, stel=27kE = 7
olzi o] o}y thE EAd Hd gL wx grow 0.100% AT oA
& £0.006% olst= ATA o] mrh E A ALgd SFEEAHU| dF &

A 9= 0.001%~0.575%(BACT 7]155) o]t}
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O & AL d745 A AFsts HAA A8 22458 1 A7
o7 FPHom thaxe] HiFr ol 24521614 2R AlFe] Foldk o
=7 AQ7lES BT w33 tH(Table vk-10).

Table B}-10. Information of clinical volunteer

28419 A==
AF X

32 A= (Age)
N(9)
Average Std Dev. Low value High value
13 24.5 1.61 22 28
(b 12 F2A FHEFEHIES S =) 24 A
O 93 4 AW 4F F 05 15 25 35 1247 F Age] Pl A stol

of z+ o
M ELHS = Fiol i 4] A3 (Table w-11), A[Zkol]l of

=
F-3t& 1456, P-3k& <0001=2 ol 5%°lA ml-% FolstA &2 o] Algte] e} o}

NELH 3= FXEo

_4

Apol7b - & o AT (Table HF-12). HEJE A
CRAScRe EJJrOﬂ gk Ao A= F-gho] 42.19, p-gte] <.0001= 9

&
&
_>]LAJ
©
o
_\?_1‘
Lo

Aol el I3 Zpol7t = A= A H Atk (Table HH-13).

Table ¥}-11. Descriptive statistics for acetaldehyde concentration measured in blood

) Control Experiment
Time
Average Std Dev. Average Std Dev.
0 hr -0.20137 0.41700 -0.00686 0.40602
0.5 hr 3.00249 2.33533 1.88927 1.87834
15 hr 0.82220 0.55279 2.55146 0.43356
25 hr -0.06972 2.66623 0.26216 0.50580
3.5 hr 0.32570 0.08711 0.11336 0.20678
12 hr -0.01736 0.55860 -0.27052 0.52809
5.0000
—— T =
4.0000 —
%
£ 3.0000
u
10
ul 2.0000
=
E’ 1.0000
=
(=]
0.0000
-1.0000

Figure ¥}-18. Descriptive statistics for acetaldehyde concentration
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Table P12, Significance of acetaldehyde concentration between time and treatment groups

Variable A AR EA = F Value Pr > F
Al ZF Wilks’ Lambda 0.03135813 123.56" <.0001
A ZhxA] 2] Wilks’” Lambda 0.08659289 42.19™ <.0001
O T AgHHEY] oHNELHE = s Uit fFods dE5s A3 AT x2S
o] 5% A Folgk Zol7t gl Ao w B4 (Table vF-13).

Table ®}-13. Significance of acetaldehyde concentration among treatment groups

Variable DF Type III SS Mean Square F-value Pr > F
At 1 0.4964322 0.496432
0.53 0.4719
9 =f 24 22.299503 0.929146
O FARE A FAT AlE 1

o]il & A& 15 hr} 35 hrZ FAMF A O, t-test
] A3} A tH(Table HF-14).

::l
rlr
o

o v wa

%A Wilcoxon Score 7

Table W14, T-test and Wilcoxon
treatment groups

score verification of acetaldehyde concentration among

_7) 3 1+
Variable ek EEE R L Wotleoxon e
(p—value) Scores (p-value)
on o] % ~0.2014 0.4170 —1.20% 11.76923 -1.1282
' AT ~0.0069 0.4060 (0.240) 15.2307 (0.2592)
. e 3.0025 2.3353 1.34 16.0769 1.6923
o REE 1.8893 18783 (0.1930) 10.9230 (0.0906)
L5 n oz 0.8222 05528 387 7.0769 ~4.2564°
. A 25515 0.4336 (<.0001) 19.9230 (<.0001)
. o] % ~0.0697 2.6662 ~0.44% 12.6923 ~05128
2 Ar A 2] 0.2622 0.5058 (0.6666) 14.3076 (0.6081)
. T 0.3257 0.0871 341" 17.50 0.6424°
0 AT PEED 0.1134 0.2068 (0.0035) 9.50 (0.0082)
. oz ~0.0174 0.5586 1.19 15.0769 1.0256
' A 2] ~0.2705 0.5281 (0.2467) 11.9230 (0.3149)
¥ A1 A%A AiAT wEg
(th) 22 S84 FANF(EINF Fne) B4 A
O D3L A3 I 05 15 25, 35, 1247F o 524 7](SD-400, %) o] &3ato] 7t o
AR 5AF FRE FE FAol UF A A, Aol e AAEALNN F-ghe
183.06, p-#t2 <0.00012 Fo % 5%l v FoatA A5 tH(Table vH-15). what
A A e 5 e FRelAE Aot vk A% I £ dddch 7z A
Aol wgzrgo] gyfo] tish 4 A= p-gkol 024862 FoFF 5%l Al A &l
Azre] {3 Zolrt gl Aoz EAHAY
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Table ¥}-15. Descriptive statistics for breath alcohol concentration

) =t AlE o
A3 A FESiE] EE k]
0 hr 0.0000 0.0000 0.0000 0.0000
05 hr 0.0686 0.0162 0.0653 0.0201
15 hr 0.0699 0.0155 0.0639 0.0182
25 hr 0.0581 0.0133 0.0609 0.0077
35 hr 0.0456 0.0130 0.0512 0.0001
12 hr 0.0000 0.0000 0.0000 0.0000
O.1000
0.0900 =—Cii==
—- AT
o.0800
g O.0700
]
40 00600
ol
m ©osoo
=]
E O.0400
B o.0500
0.0200
O0.0100
o.0C00

O hr 0.5 hr 1.5 hr 2.5 hr 3.5 hr

Figure ¥}-19. Descriptive statistics for alcohol concentration in breath

12 hr

Table ®}-16. Significance of breath alcohol concentration between time and treatment

groups
T Sl HAFAZ F Value Pr > F
A7t Wilks’ Lambda 0.02787981 183.06™ <.0001
A X 2] 2] < Wilks’ Lambda 0.78196528 1.46 0.2486
O Aefdzte] 7|4 dis ske gzt FoAds AT AdFddAe= Folas 5%0A
frefgk Apol7t gle Aoz A% oh(Table vF-17).

TE DF Type III SS Mean Square F-value p-value
2]t 1 1.9E-07 1.9E-07
0 0.984
=k 24 0.011242 0.000468
O AHglHdAzte] 5714 g3 E&(AlcohoD) 9] t H5 2 Wilcoxon Score A% Ay BEF fosh

2ol 7k A tH(Table ®H-18).
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Table ¥}-18. T-test and Wilcoxon socre verification of breath alcohol concentration

among treatment groups

. - o t-%k Wilcoxon VAIS
Variable £ BB (p-value) Scores (p—value)

054 o) = 0.0686 0.0162 0.40 15.07692 1.0269

o 2] o 0.0658 0.0201 (0.6948)% 11.92307 (0.3045)
Lshr o] 2o 0.0699 0.0155 091 15.0 0.9755

' 2] - 0.0639 0.0182 (0.3735)% 12.0 (0.3293)
5 =i o) = 0.0581 0.0133 ~0.67 13.23076 ~0.1543

' ] 2] - 0.0609 0.0077 (0.5098) 13.76923 (0.8774)
- ST 0.0456 0.0130 -1.27 11.80769 11054

' At 0.0512 0.0091 (0.2154) 15.19230 (0.2690)

+ 4 ATAT, AAE uEe

-5 BEEE 9] 7% oA 2R Es MU AEs Az

§ T

~ 4 e S S ]

X ) £ b o, —~ e =
_jl’.‘ " S '-‘P 3 = -, '-(— S % C/\'SJ

— .)i cAS— > = = =5 By o A o=

=T e % o el D

H}-16. Hangover drink (Mang-gae cha) containing co-fermented Smilax china with 7 herbs
extract (FSC-7H)
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Table AF-1. Mixed fermentation condition of apple pomace mixture by lactic acid bacteria

Sample

“Y.E: Yeast extract, "Y: 2 X

Sample
(A, B, C, D)

AHTFEE 3.5 kg
27L
28 Al % 140 g

100°C, 20&£
i

TS H ¥

X Hf
Figure A}-29}
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Figure A}-1. Procedure for lactic fermentation of apple pomace mixture
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oot A ujeke] pH Wshes deujFo]l g 194 pH7F 54804 Ak w 28 2
AR FEH = & ZolE Holx &Fdrh. BR AAS A FEFT Bek DarolA Ak C
Hth pH7F 23 o Y2 S & F AT AdEs 2R 394 ATelA 052%= 7 =
Al VreERSk T
6.00 0.70
A =18 EC D
5.00 r O-A  —=—B —C —D 0.60
e 0.50
4.00 L
e i f g
Z 3.00 | %‘
]
2.00
1.00
0.00
0 1 2

Fermentation time (days)

Figure A}-2. Changes in pH and acidity of the apple pomace mixture fermented by S

cerevisiae and L. plantarum EJ2014

3}= Figure AF-33F 2t} ikt %7] starter

- kol 4EE AR B Dol ula] Rakite] W 4
At 222<10° CFU/mLs HEFsto] AAwFe Alge] 45 wa 2940 1.11x10° CFU/mL

WA 7V =4 Zr7bstg o, wrE mpx ek dol= 1.02x10° CFU/mLE 7H4sts H3gs 1Y
ZE wjeke] AL wrg 199 6.95x10° CFU/mML7MA] S8l 4SS RYa o3 7hAashs
S Ho|Wa] wg wpAuk o= 403x10° CFU/MLL.E A% E A & 4= gt

1.0E+11
<~ =D
1.0E+10 |
1.0E+00 |
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Figure A}-3. Viable cell count of the fermented apple pomace mixture by L. plantarum EJ2014
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o] Al&& 268x107 CFU/mL, 1.11x107 CFU/mLolSlth ¥ A gwieke] 49 3.02x10*° CFU/mL,
1.02x10® CFU/mLo.% g 19x} Aefel A ax7F Wo| F7kstes 43S Bk a8}
F 297 HWA gl AlmellA ] Fae FojEe] WA 3¢l 1.04x10° CFU/mL, 6.81x10°
CFU/mLO.2 ZhAadhs Aes Btk vhd AAuide] e 4% 2R 2d4 a57F Bol &
7Vebe S Helth
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Figure A}-4. Viable cell count of the fermented apple pomace mixture by S. cerevisiae
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ANk kg 19 Ao 24 °Brix, 1.8 “Brix® w243 "WolAl&= AFS HAHh olF A& Fol=s
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Figure A}-5. Changes in soluble solid contents (°Brix) of the apple pomace mixture

fermented by S. cerevisiae

(3) Atput gt gES o] &3 7| eA Ty Az
7h Als 2 Uy
- 7% Bl AxE 93 d8 2AES AEE 300 gol AMgEr a8 HEE 50 g, 100
, BS HUbste]l AxESiTh olw AEE HWIMRE

7o m ke Abaa g =] e 47 50%, 25%, 125%%E YERl AT

Table AF-2. Ingredients for making bread with apple pomace mixture fermented

Ingredient content (g)
wheat flour(7 =) 300
fermented apple pomace 150
sugar 35
salt 2
egg 1 ea
dried yeast 2 g
O = Ax=(GAE $3)
b HEZ A3 XE AYEE mixing ballell ¥ =43k}
@ =9 A dANA HEE HIrs
@ 12 TEetr]: HaA 25-30CE AiFE 75-80%° Z7elA 2-3A1F Ea o)
€@ T8 WS 45 g¥ et xy9TF My Fas Rgor wEdv]E k.
Adat7]: gk Mol 8-1071 A% st dAg A4S fA gt
22 ash] F2E7] g WSS waielA 3H5-40TE Flsse 9% 3051417 22 g g}
@b w7l AA 2 S1E 180T, ofdE 160TCeolA 15-2023F 7] SoHEHALLE7]5).
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Figure A}-6. Method for making morning bread with apple pomace mixture fermented by
L. plantarum EJ2014 and S. cerevisiae

Wk mywo B 982 130 g HILSHAL o] 2E 4 g HIbetE Wi V)54 2y
We SFE BA ¥ o]2E FWe TS Awtow Fo At X BEES WIHT
o] 50% 5o 2 Hrtsto 2 x] w9 A Ao BElabrbA AAo] wE wk=o] W AA =
A BEREA A AHolAfrE Astd VleAd RYW AES Axd AU 53], AR
W g R Hg R HUbe Ve B2 MAdd sto] 443 5 S e AT

Figure AH7. Cross section of morning bread with apple pomace mixture fermented by L. plantarum
EJ2014 and S cerevisiae

P& 7l W AF S LB8E VIS RS, L% (k)
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Figure A}-8. Development of acid flavor prototype



A2, FolWMAl At g E F 3 GABA Ak 2435}
(1) As 2

- L. plantarum EJ2014
HA 20 g& = &
g 7lT2 2 MSGE 7
a2 vt YAMT7IE gk 100C°ﬂ*1 307 T, At 1§ Ho] FHo]AE A

Hj %3k startersS =75 P 1% HEste] 30Tl 997 A uj<F 319 tH(Figure AF-9).

q4E
1

71—7_1'-

Ol

)

-/

jus)
_
(o
O

B
ok
ol
nid
uj!
o

o] &F | Hlo]~EZ starter® A&l o]
oo Al , TF4 100 mLe H7hete] SRFe] B
, 15%, yeast extractE Zt7Z} 1, 3, 5%, glucose 3% 3 7}sF

Me o
{0

dlo
ol\

oS Mz o

>«

Auricularia auricula-judae 20 g(10%)
soak in water
v
Blanching
Auricularia auricula-judae 2.5 g ¥
kin wat
e MSG 10, 15% (50%, 40, 60 mL)
Yeast extract 0.5% (10%, 10 mL) Yeast extract 1, 3, 5%
Glucose 3% (30%, 10 mL) (10%, 20, 60, 100 mL)
D-W;B mL Glucose 3% (50%, 12 mL)
| Sterilization (121°C, 15 min) | DQN
v e : .
| L. plantarum EJ2014 (1%) | Sterilization (100 C, 30 min)
¥
Fermentation (30°C/ 1 days) —|ee— (1%)
v
Fermentation (30°C/ 0-9 days)

Figure AF-9. A flow diagram for lactic fermentation of Auricularia auricula—judae

A MSG 10%+yeast extract 1%, B : MSG 10%0+yeast extract 3%, C : MSG 10%+yeast extract 5%
D : MSG 15%+yeast extract 3%, E : MSG 15%+yeast extract 5%

(2) A3 3 nz

- 2E A pH 59-6.0014 L7 1dAfol] 44-47% 4 o] X]ﬁ o w F7bete] 2E 9dAt
of pH7} oF 7002 vERth AEs dE A 02-06%004 Axzle] g 3Uxbel] 1.0%7}
Al S ek e bk, AZ74° ALl A 215 HE 1 %i}oﬂ 14-15%% 7kttt
7b ol ¥ FadteE RS glsk itk (Figure AH-10).
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3) MSG 10% + Yeast extract 5%
4) MSG 15% + Yeast extract 3%
5) MSG 15% + Yeast extract 5%

Figure A}-10. Changes in pH and acidity of the Auricularia auricula-judae fermented by
L. plantarum E]J2014

- %7] starter 10’ CFU/mLelA @& 1¥xto] 10° CFU/mLE 713 AZAS 793 v A
Z718 0F 193 10° CFU/mL ol ez F7hsttr) o] % 7hAaste] W g npx et dof =
10*° CFU/mL< YeE Q1 tH(Figure AF-11).
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3) MSG 10% + Yeast extract 5%
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5) MSG 15% + Yeast extract 5%

Figure AF-11. Viable cell count of the Auricularia auricula—judae fermented by L. plantarum
EJ2014

- GABA®] 3% WstE wlustr] 9Jal TLCE ol&ste] AAEA g A¥, MSG 10%¢
MSG 15% H7bz=7e] MSG7F ¢+d38] Axd 210 glth ok yeast extract’t @Wel &
o7t Z7AYFE MSG 23 Fo] 27 o BdsS #9HFigure AF-12). Yeast extract
7F ol soj#dE MSGZE ¥ A ar, o] mE olFH7F Ue A2 obdS kit
trt 25k dud TR EodA Aol 24 Hlg yelis Wste
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(x3 dilution)

[5) 00 1IX ® 4
® Q0000000003000

6505 0 1 3 57 901 35 7901357 8
MSG MSG 10% + Y.E 1% MSG 10% + Y.E 3% MSG 10% + Y.E 5%

. XX T
i ..."°..."‘............

05050 1357 901357901357 90132579
MSG GABA MSG 10% + Y.E 3% MSG 10% + Y.E 5% MSG 15% + Y.E 3% MSG 15% + Y.E 5%

Figure AF-12. TLC analysis of GABA in the Auricularia auricula—judae fermented by

L. plantarum EJ2014.

o ¥WaAZE H7td TEATHZY AFAE R E5H7}
(FRWFE)

of-1. Sad ARAL ol gF MY AN U WIF7 F4 A

| HEUFE MR N R M %S CRO |

2KpE » 3P
] [ sh ATy HIEe| J

sHELx H=E A=
[ HEEH In vivo 5 5HT}

sHbATH HREO| =
[ HX| LM in vitro EE5H7} [ @gi%ﬂ%g.é%ixﬂ J
AHIE HI=

of-2. @aAE ol &F TVP B& 243

(1) A= 2 HH

AEUFEY M= A=3s WEsty] sla] 4714 e E o] &eto] F=4 HaE sAh

TVP 30 goll &, 5% 744 F5=, 5% &7 F&=, $HAUF FE2ws)A), sy

FE==0@ 34) 45 mLs 77 HAC HIbete] NBuiAl A 24A1%F vl sk Bacillus
2t v sk tH(Figure oF-1).

subtilis HA 5 1133 tiv] 1% H7bste] 42T, 12411
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D.W(control)

5% FEESS

5% B =52
EPAILLR == 24U 5] &)
SN 3] A)

ot

121°C, 15min

n

B. subtifis HA 1%, 12 h

TVP 30 g

1 B EER

Figure ©}-1. Procedure for alkaline fermentation of TVP with herbal materials

(2) 23 4 n%

- E 283 TVP A=d 2R pHet Ate 23 pHE 674-6.772 i v
FAE BAoU, A= controlol A 148% = UERtow FAYUYR FEEo| 0.76%= 7
A el th(Figure oF-2). A3r4E 9.0x10° CFU/mLoldoz FAYUF FEE A
1.42x10" CFU/mLZ 7} % w5 UehAtH(Table o}-1). A& g3 controlﬂr +

ZE] = O
Z, G7lA = Z FolE HolA &Rl BAoA THE e AS %
(Figure ©}-3).
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0.40
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0.00 0.00
Coni = 2] 2 27y

Figure ©}-2. Changes in pH and acidity of TVP fermented with herbal materials

Table ©}-1. Viable cell counts of TVP fermented with various herb extract

Sample Viable cell count (CFU/mL)
Control 1.0x10"
Eucommia ulmoides 1.07x10"
Astragalus propinquus 9.05x10"
Dendropanax mobifera 1.42x10"
Hovenia dulcis 1.09%x10"
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Figure ©}-3. Mucilage content of TVP fermented with various herb extract

o}-3. 3} W ETVP7} AWA A3 lipid droplet Aol wX]+= <&
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A A 5 EsRE MAMDDe 2E A - Fo] = AlRE ZH7F 100, 500, 1000 pg/mL

o] FE2 AY3HA adipocyteZ9 #3E = AT o] & 48A7F FUIE 3 10%

FBS DMEM #|#]ell 5 mg/mL<9] insulin®] F7Fd wiX2 wAsHEA A|RE A st

Oil-red-O& A WT+Z oA 0}"' 200 Hl&9 dnAow AHrE A=A tHFigure ©F-4).
AN5E AgstA & F3E FE39S 45, AIEZXZ U lipid droplete] &&3stA F4 5 3l
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- g e U]*ﬁ%"ﬂ o gt Oﬂ{%ka A Al 7171 $18l A =ds e AZ ) 85T, 30 #4H
A E FITF F o] AR AWAE E3A BHE E}‘ﬁz‘s}oﬂ\v}(Figure of-4). Wz
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E JHA7IE sHAIRE, R E B AWAEe 37l gE HAEs #EEdu. A=
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Aoz FkEh

- Lipid droplet= phospholipid monolayero] 2]&] &zl FA AW O 2 precursor fibroblast
o qEH AWM=z F3tyAgeA  yEhy, PPARySt 22 583 adipogenic
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WA E3lA g7t olg HARRIAR 2 Sk A Abe] s 2-E = A gk A
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Figure ©}-4. Effect of fermented TVP extract on the formation of Lipid droplet in Preadipocytes

of-4. 1 ¥F TVPE o] &3 WASX In vivo 537}
1) A&

O T2 o 7164 sgEe AR ddl Y77 =& AFo=2 484 o =5
= (lunasin)®} o] &F e (genistein) TS 3ot Fd=w, I, & 1
2+eS veiditta Bad vl dti(He et al, 2013; Kwon et al, 2010; Messina et al.,
1994).

e,
s

i)
2
N
ot
24
o

O ded T LA FA=A2 o, Gl e 53 & ZHF FESATL-6 2 TNF-a
A=A ma7t e Aoz & Atk TR HYE dAF e FudlA CD4+ B
CD8+ M2xeol & F7HA 7= o=z Hiad vt th(Lee et al, 2011).
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PR S A8
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FAAN N ANE AB75HE 7154 Bo} Aelme W
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-

7 e o2 YFdtH(Table ©}-2).

Table ©}-2. Group arrangement and experimental design for mice feeding

Groups Treatment groups Description
Group I Normmal control Received onlv diet and water
Group 11 %ehicle control Received water and treated with SEBC
Group 11T Positive control Received Levamisole 10 mg/kg
Group IV Low dosage treatment Received 125 mg'kg of sovbean extracts
Group V Intermediate dosage treatment Received 250 m g'kg of sovbean extracts
Group VI High dosage treatment Received 500 mg'kg of sovbean extracts
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Figure ©}-5. Flow chart for the experimental procedure
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o 94 B 3 uiRAE A AL AIXEE 200 ule] 1X PBSE A H3ATE o] AXE
Ao Al 100 uLe A NE H7tsto] 5 E3F vt 1A & AE A AL HMEE
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Z 9 7} wello| 712 #7184
3 AlFd 3 843 Biotin Antibody Cocktail 50 ul. 2} welloll H7}star A4 1.54]
FoF wHb7o A wjFstitt. A w Streptavidin-PE (50 ul)E ZF welloll #H7}, A%
308 =& 168 9k S AYsty
2, , 2+ welloll washing bufferE 100 uLES A 7}38Fe] microparticles | & €slar 2
b oA wkS-A] 71t} o] 3 Luminex MAGPIX #4]7](Luminex, Austin, TX, USA)E
o

5
4
2
F a8
o}
g o
Agstel e FAstdh 4 4TS 54 wEd RHE Y A SHHoE W
#

d

T FAo] five parameters logistic curve-fit (Master Plex QT
2010 (MiraiBio, Hitachi, CA, USA))E A}F&3lo] Y e ST

ZhH FAEA
O BE AT 32 GraphPad Prism 7 softwareE AF83}lo] Dunnett’s test?} Tukey's testoll
mel Ax 9 G FARES vIve R SA AEetdil, Aye Hd+RT A2 Rds)

Atk P < 005+ FAHCE Fo4dS 7S vERATH

5) Al 2t

(h) whS2e9] Aol W e
A

O ¥ AHelAE 21U7 AFTFE AGE A Folskgon, F9 A A3 Fol F 3
Avich Abm L B G E4 HAT 7 AGTAA HolF L SFFL FY Fol A



Fo 3 A aFdA dudez o =gtk (Figure ©F-6). 18y 250 mg/kge A =7
& Rold PP Adsns Aold SrBe ARG ol ozt foFa
Apoli= fiith(Figure ©F-6,9F-7).
A B

5 5
E s [ Feed E e [ Feed
'g i i . Water ‘E o - N Water
3 w § o
3 k-
ER = 200
5 g
B P e 5
2 «*‘f@'ﬁﬁgﬁﬁ R & & & & &

& AP N A

R S

Treatmant Groups Treatment Groups

Figure ©}-6. Average feed and water intake of mice in each treatment groups after (A)

and before (B) antigen administration

A B 2.0

Weight gain (gm)

Treatment Groups

Treatment Groups

Figure ©}-7. Average weight gain of mice in each treatment group before (A) and after

(B) antigen administration

() As L F7] FA] Wt

O gk 7} whg-29] HA, 3 FA4 9 F ARS FaHoR APste] FAE SAHA
(Table ©}-34, Figure ©}-8). 250 mg/kg A4 =74
I vlaste] fojstA F bkl vH(P<0.05). 53
A w el FEA7E Z47F 73.3%9F 334% F71sHe E o)
250 mg/kgS Folaol A 38% F7Fek Wb SA 2T 19% 71k
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before antigen administration

Table ©}-3. Average weight of the organs

collected from treated and non-treated mice

Group Spleen Liver L. Kidney R. Kidney Thymus

I 0.05+0.01 0.703+0.013  0.087+0.007  0.087+0.013  0.05+0.006
I 0.06+0.006 0.62+0.023 0.097+0.009  0.1+0.01 0.057+0.003
111 0.067+0.003  0.677+0.063  0.087+0.007  0.103+0.003  0.037+0.003
A% 0.053+0.009  0.65+0.046 0.093+0.003  0.087+0.009  0.04+0.006
v 0.087+0.009  0.687+0.017  0.127+0.015  0.123+0.012  0.063+0.023
VI 0.06+0.006 0.64+0.006 0.097+0.003  0.1+0.006 0.05+0.006

Table ©}-4. Average weight

after antigen administration

of the organs collected from treated and non-treated mice

Group Spleen Liver L. Kidney R. Kidney Thymus
1 0.07+0.012 0.773+0.029 0.103+0.003 0.107+0.003 0.04+0.0006
11 0.08+0 0.773+0.029 0.103+0.003 0.107+0.003 0.033+0.007
11 0.083+0.007 0.813+0.026  0.103+0.003 0.103+0.007 0.047+0.003
v 0.083+0.003 0.757+0.023 0.113+0.003 0.11+0 0.04+0.006
v 0.097+0.007 0.853+0.078  0.113+0.009 0.123+0.009 0.047+0.003
VI 0.083+0.015 0.793+0.037 0.133+0.021 0.137+0.019 0.07+0.01
A p1s, 0.15-

5 0.104 5 0.10-

= =

@ 0.05 g

= =

0.00

o o \,,6' ke L gﬂn
,r_,dé@ &wﬁ. . G_..»éb ..fl‘-}ﬁ- aﬁ'@ @56‘

j ,e_e‘f 'E'~°§ -

Treatment Groups

Treatment Groups

Figure ©}-8 Weight of spleen taken from each mouse groups before (A) and after (B)

treatment with antigen

(th &5 AAE &4 9 oA 4
O 79 ol&d < =
z+ 7z} 25.67%, 4.14% ©]%4Fo] 2
mg/kgel BATZES T AFwddA A
49.86% B 29.77 %5 7teE & AdE T Fls A th(Figure ©F-9B).
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Figure ©}-9. A) Total splenocyte count of different treatment groups. A significant increase
in splenocyte counts was observed in mice those that received 250 and 500 mg/kg of
soybean extract. B) In vitro activation of splenocytes by Con A and LPS after 72 h of

incubation. A significant increase in activation of splenocyte derived from mice group treated with 250 and

500 mg/kg of soybean Con-A and LPS (#P value < 0.05; *#+*P<0.001).

(FH) MAC T && 9 T-gx3 gdPol dst fFreAx AF 4
O Flow cytometry T-cell 925 &2l A3} A= g+ tEzawt CD-4 2 CD-8a
T-cell®] HdLE7F =tk AH =4S 500 mg/kgs H913 oA CD-4 ¥ CD-8ax= o

Zw 3 vlaste] Zbzb 2149 57.14%9 S7HES R Yu (Figure ©F-9A). E=3F 1259 250
mg/kg ool A 27 2291 55%9F 40.959F 40% S 7FES &1s o, CD-11b/CD-18
o] Wyl A9 hxay ®uste] 500 mg/kgs Fol3 oA 18% F7Fskth (Figure
°}-9B).

() B AR A YT 2

O " MX¥i= Trypan BlueZ @23t Al 9tk vpg-29 F v AlE = FoTto
A g ez ow Z7bstnh 500, 250 2 125 mg/kgel AR EA Folitm AA ozt
I v w BAS Aw 7hzF 159%, 51.62% 2 1.8% v AMxe] 7 =718 Aoz el

S THP<0.001)(Figure ©}-10A).

O Tecell @ Becell 3 &2 4 ZA3 Con-A 2 LPS A 5ol A3 2
A dixael A AAgkE FoeA o mskow & oEA wAVE FdH 3 Con-A B
LPS A&l ok uA Alx S48 125 250 ¥ 500 mg/kgel A7 oI7olA Con-A
g3l o3l 28.88, 63.03 2 75.82%, LPS &A43lE F3ll 3429, 57.37 2 62.78% S 7+%
< At oH(Figure ©}-10B).
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Figure ©}-9. FITC-conjugated CD8a (A) and PE-conjugated CD3 (B) T cell

population comparison among different treatment groups
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Figure ©}-10. Neutrophil phagocytic activity and migration assay. A significant increase in

phagocytic activity (A) of neutrophils was maintained in mice treated with 250 and 500 mg/kg of soybean
extract (*P  value<0.05; #*P<0.001). The soybean extract increased the migration of neutrophils in a

dose—-dependent manner (B).

(Hh) Alo]lE7Iel & W FREY =4
O AH =] Thl- % Th2- 9EA AlelE7IR] WEd wA&E 9IS FAHS7] A3y
ELISAES F383&9tt IL-2, IL-4, IL-6, [IFN-y ¥ TNF-a= A FHS T3 Al g9

M &7 dEAoR SIS Edsk i vh(Figure oF-11).
O 125, 250 % 500 mg/kg BAE=E FololM IFN-yo 52 o d vlalste] 7bz)

31.2, 581 % 82.7% ZF7tstadth. wgh IL-2, IL-4 2 IL-62 FouelA ot Ho 2 )
o’ T7relaL, AR FodE &AdstAtt. AR, TNF-a 4= 125, 250 %
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500 mg/kg®l AATH Foltel M iy wlmstel 27 638, 1274 2 1929%°] F7}
te 3l 89
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Figure ©}-11. Cytokine concentration in different treatment groups of mice. A) IFN-y, (B) IL-2
(C) IL-4, (D) IL-6 and (E) TNF-a. Mice treated with beans extract has shown a significant level of increase

in expression of pro-inflammatory cytokines when compared with the normal and negative control group except
in the level of IFN-y for mice treated with 125 mg/kg of beans extract (*P value<0.05; #*P<0.001).

6) 24+
O =9 W A= 24 dga Add AlS od¥sted oA a7 s 9l
om, o= A7t W Ay Ze Aol AMEH = SetEd o] AAEA A4 Ea v
a
¢}

(Shukla, et al., 2014; Patwardhan and Gautam, 2005). w&}A] & Ao 29
ANA A TGS o] &3 WY Vs Ao 3 aHE AR AT
O & ATolAxe A= FoArl oA nZAEY 24 2 T-, B-HZ79Y 4
771 A gRlstAn. A wEE Fod A delA B- 2 T-AXe] 5 &l
A Hzel g W A5 235 MRS AR SR s, T—ce11-°4 Sl =

= gg=gel aRsl o FAS CDIS XA F/HHS Faol HaA

O FFE MR APl YoM P BARA 1} PolHon, ¥ ATAMNE PR3
Folat Agwold BFFe] 4 B 2 olFol 2L e gtk ol 4RI
Fol7h A4 A 2 A7 g,
t:;l_

mpg 2o A IFN-yo| %7
7} Thl AZ B48E F=3 . %
AAWE AIE Ao A A G B AT BAE PAFI B TR

O
£ 4 | Lo e fo

184



T A o
Zoﬂiﬂl
ﬂjalmWﬂ Mm R
fgwoﬁu T oEs
57 "3 e BT -
ol o ™ 5 x T WS
B o= T Ho _ o ol o S @
~ - U < g SEES
m;.ﬂmW S WEE%
o s o B ® 2 X i
o LT N B N e B ™ i
: z o & g:2 ° b b
WwBa«gE _me = 7 T@Ewﬁ Mwél
® e} G = =% L)
ww_ae%% o @mm @rie% ﬂozxwom_
) o = >o ~ _Ewr EMﬁdl
i_iAqx 5 = @ & ol 1 T
guw Wko4 & w_ﬁ o xR %wmmmﬁeg
ﬂﬂoCLﬁpDv . ¥ ol oLy Vuﬂ%dﬂ
H#MQLX - o B KO o .o P Y
ﬂﬂa@% - 3% v e e T C
@4%@5 T B = ﬂﬂvga
o ? . : Mur@- — & ot 5 o H o=
e & E = B R > il w7
W< o T 58 < 2 RSN Y iy 8 > % 9 %o
= % yr e o s o 5 % v owe DT ® = g X Yo M I
o . _E T E _Q- < o5 1; ‘q_ol Tio ﬂol gm o & ﬁ ﬂ_OI ﬁTv 5 &0
ﬂ,d.de © M e Q o = S
oo B B W ¥ A W = op S o 7 K ) =S T e T
i T TR DR ok 1 01 NN “ o o
< au — X0 Y ]E.n_bﬂ |.“.:._=| o ™ & X0 sid'
< ~O me = o o~ T < . < = - N HAPW/___ . jol ‘ & %0 m i Wy ol Iifo
o i G oo D Ml o ey Gl __ﬂ = of ok =__=_W 0] = ‘ rr = %o Mﬂ w0 o) m
Moo 9 = .17._“01_.0 = T mﬂAﬂ] oK ol on &0 % Aullmu]
Homoqaué }Mxy 2 ﬂmaz KO 2 N 5% R g
ﬂa ~X K OE mmﬂ_ JWI ,;IOW T oﬁE ,;Imﬂ ~ ~ a Of = _l S m_m m = o) KH ,UI
] ) 760 Gl 70 o ar Hie o e r N © o o oy bo o )
o 5 o B Zo = B o A ! - - w
ﬂomﬂﬂrdomﬂ Aﬂaio ﬂwux_ﬂcm7 = o @lxozoWﬁ
o ™™ — —_ < .
weg R %ﬂ;.zl:o %%%%5% 3 M = W M
1_|1|17rd|Tﬂﬂr%oﬂ7|duoon_ ﬂ;ﬁﬂﬂluﬁﬂu k= ﬂdlﬂ ol
5w b 2 5w U cw < TN EE z ERRTI
- ﬂgaxlbm} © o b O = 2 e
=] HL.._ OE T,A D ﬂl 1r‘._’ ,Mu_l H_A| 2_/| ﬂAro ﬁo o ~ HE - ﬂ_ol io HE ﬁTl ,ﬂa
) ~ ]_ — _
@) © Eow_o ‘m_vl‘,.m“,mu i ° U W = £ ﬁoq W %o JJo
B o X KO T oo =) — %
o OO K Coo L > X T]1__/|
0 Y 5.@“%.5000 5 o#adl.ﬂ
0 5 W o ks o HE o
W T A & = T o A
_ i ie ™ = 1 ™
o T p—
T T
rouX wE¥s
2 g 2 E o
= ﬂnﬁﬁu _ﬂo]m_h]
& < - 5
F < o W o w
I ,._%M‘u&l

sitbn Al E o

S

87} 7

ST
=

185

HAES A

Fol 7] 34 o)

[<]

7

=)
“

L]



= S
Ha

Figure ©}-12. Cheonggukjang snack prototype for children
(A) commercial chocoball product (B) chocoball for children with fermented TVP

(2) TAA =N A3, Aol HA7bd A= AAE Az

Figure ©}-13. Manufacture of chongkukjang prototype for children with frozen chongkukjang,
nuts ratio and fruit dry

A 2MFHUE o8 2AAL 2 WS RE TR}
(2 H}o] 2)

A-1. 2~ Fgu greg 9 Artast A3}
(1) A= 2

- 29 Fgy B4 5 08 50 mLoll o] 100Col 3027 F9ste] I8 st} 10% yeast
extract £ 10 mL (1%), 20% glucose &< 25 mLE H7Iste] & F3 100 mLol
Kazachania servazzii KM2017 starter 1%% H&ste] 297 a4 g ¢ 5CAA 5€zE =
7F43tE A3 st tH(Figure A1, Table AH-1)
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Oscillatoria spirulina

l

100°C 30 min
sterilization

|

‘ Distilled water ‘

Fermentation
‘ 20% glucose ‘ (30°C, 0-2 days)

* !

10% yeast extract ‘

Autolysis
l (5°C, 0-5 days)

\ K. servazzii KM2017 1% }—

Figure A}-1. Procedure for yeast fermentation and autolysis of spirulina paste

Table A}-1. Medium composition for yeast fermentation and autolysis of spirulina paste

Oscillatoria spirulina 20 g
Distilled Water 50 mL
20% glucose 25 mL
10% yeast extract 10 mL
Kazachania servazzii KM2017 1 mL

=1 =

- 20 FEy ardty 9 kA s AFxRA Ao ek pH ¥ Atxe] A= Figure A2
2oh a5 E 0494 pHE 6922 FF5AS Yeludy. arndg 1923 257 A4kst
2bo 2 Qs pHE #HAaske] 62302 ey g 244714 pHE #Haste 43S B2

32
S
o
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Figure #A}-2. Changes in pH and acidity of the spirulina paste fermented

KMZ2017 for 7 days

2 1

Fermentation time (days)

by K. servazzii

- 2Ry gREg 9 ArbAst HAxd AP dig 7844 1P R 24 Ade
Figure A-3% #t} arerE 09xF 94 °Brixoll Al EE7F @& o] &3tHA 84 137
S ZrdsleE AL Fo g $ QA R E 293 84 1P ES 26 °Brix® YUERY
th o]% 5C AZbAstE sttt ArtastE ddstdA #8484 1S FAHAY
2Z ZUVekE AES Bt

10
9 r ---A
s
1]
=7+
&
26
Q
g 5
B4
ss | —
= —
82r
1 |-
0

1

3

Yeast Fermentation (days)

Autolysis (days)

Figure #}-3. Changes in soluble solid contents (°Brix) of the spirulina paste fermented by
K. servazzii KM2017 for 7 days

- ards 9 ArbAs V)3 Eete ey, WA Ayg WslE Table A4-29F T
ardtyg 0d F9IFL 497%0A aEEE 29714 068% = FAAas o A7tAs T o4
2 ZUtete 153% % vERth v Feive] dd segs g Hg W 24298 ug/mLol
A E g 29AF 42398 ug/mLE FA43%] FrtstTh ol EEWE 2¢x A9 FEurt A
T SRV HAHA duldoe] 855 = AoR FHEAT ArtAastEte AHH R A&
Z Z7)ste] A7bAast 59 464.09 ug/mLE UERT &R AdsE 27] 1.58x10°
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o]
Z3N 7Easte] 2743 5o 12x107 CFU/mLE 107 CFU/mL o] 4+ ﬂ R ATE
o

=
A= A

Table A}-2. Changes in reducing sugar, protein and viable cell count of the spirulina paste

fermented by K. servazzii KM2017 for 7 days

Yeast fermentation (days) Autolysis (days)
0 1 2 1 3 5
Reducing sugar (%) 497 1.72 0.68 0.88 1.39 1.53
Protein (ug/mL) 242.98 250.76 42398 453.65 459.43 464.09
Viable cell count (CFU/mL) | 1.58x10° | 2.35x10° | 6.25x10" | 5.02x10" | 4.75x10" | 3.12x10’

- 2y Fgye] grYg 9 A7tAs 7w EFE s 9 FER o= 2 Table
A-33 2o s S 27 213779 ug/mLol A A7t sE 5A7MA AlLH 0w Frtet
o] 42055 ug/mLoE YEEon o9} fAlehAl EetR o= FHEES 2326 ug/mLelA A
7hast 59 A 34.01 ug/mLe® F7teteE AS %‘JOPME}

- DPPHE 43¢t Z3} Table 4%} o] ditslzo] 973 BHAE standard® 23] F
el BlalEA ettt G0 5= 29 FEy 28 d 248 mg/mLE YEEon, g
g 29 ¥ 121 mg/mL, A7FA4sE 5Y F 088 mg/mLE @a 9 274 E AXHEHA 29
FEve] st ol o FrketeE As g€ # & Uddth

Table A-3. Changes in polyphenol and flavonoid of the spirulina paste fermented by K servazzi KVM2017
for 7 days

(ug/mL)
(Y A7} 2 BH YD)
0 1 2 1 3 5
Polyphenol content 213.79 226.25 350.84 360.91 400.73 420.55
Flavonoid content 23.26 24.55 28.41 30.49 32.94 34.01

Table A-4. Changes in DPPH radical scavenging ability of the spirulina paste fermented by
K. servazzii KM2017 for 7 days

Treatment IG5y value
BHA 4.62%0.18 pug/mL
Control 2.48+ 0.41 mg/mL
Yeast fermentation (2 days) 1.21+£0.23 mg/mL
Ausolysis (5 days) 0.88+0.11 mg/mL
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- JFZAold FAHL I E 10 gol TFF 100 mL ¥of oF 1#3F blendAA 10A]3F wyt &
13.200 rpmo. = P4 ®Este] A5 A= FHFFe] spectrophotometerE ©]-&3Fo] 562 nm,
620nm, 652 nmoll Al Z7g3to] ALEA S o] &3kl A5

C-phycocyanin: [Ago—0.474(Ass2)1/5.34
Allophycocyanin : [Ags—0.208(Ag20)1/5.09
Phycoerythrin @ [As;—(2.41(C-PC))-0.849(APC)1/9.62

U aea g Arkast HHxd A3 o gazrebd Ad A= Table A
2th. C-phycocyanin® & &&= A vkl 2 o Azt 0072 mg/gl® =A
Ak olF FRWF 194 0.094 mg/gl2 F7Hete AL o Artrst F
7bete] A7kask 5284 0133 mg/gez 4
T arg 094 0052 mg/ge®E SHo] &

7ol Hol wel Ay Feue] §Fo] olF
A7 aastE Fhell whel Sbske A el & 5 SdTh

,

o
1:011
td
2
]:o{.
o

A awE A F allophycocyanin®]
Y %o= 0.116 mg/g
t}. Phycoerythin & A

Table A}-5. Changes in C-phycocyanin, allophycocyanin and phycoerythrin of spirulina paste
fermented by K. servazzii KM2017 for 7 days

grda(d) A7 A sHY)
(E9: mg/g)
0 1 2 1 3 5

C-phycocyanin 0.072 0.094 0.107 0.121 0.124 0.133

Allophycocyanin 0.052 0.076 0.088 0.097 0.102 0.116

Phycoerythrin 0.142 0.154 0.166 0.169 0.174 0.190
- sl gEaEanda), WETRE, Jaeide] 374 AaE 23 Qon @
kel digk AqkEst g H W v]sol Hojurkal WA Qlo] EEREAE o] &3t
F22as FASAY. AE BHES B8 E 15 mLS oJAARE o AlZl & 90% oAl =
&2 15 mL A7 F vz e e F 2447 4Tolakel Wekae] maal
o) F 94 BelThe olg3kel 1087 10,000 pmelA RAFE T Asele] AR sl

Eess = ODgss~ODrs0
Eess = ODgss~ODr50
Es30 = ODg30~OD150
Chlorophyll a = 11.6Ees5—1.31Eg45-0.14E630

TRwE 9 Arths AMED Aol U@ FR2Waol W A3 Table A
2 }

238 ng/Lo=z &%
297 246 pg/Lo 2 UERET 5T 27t
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23t A A FEREIas A SUMehE AS el 3 ¢ AdgT ArkAadE 393
281 pg/Le YA A7tAs 595 294 pg/LS YER AT

Table #}-6. Change in chlorophyll content in spirulina paste after yeast fermentation and

autolysis
Yeast fermentation (days) Autolysis (days)
(%9 mg/g)
0 1 2 1 3 5
Chlorophyll a 2.29 2.38 2.46 2.62 2.81 2.94

Table #}-6. Morphological change of spirulina during yeast fermentation and autolysis

fo

2ahE(d) A 7F2sH(Y)

- 2y RgyY aREEEY) % AVRSGE)e Az EE A, T A
g Aol 23 FYY A/ olHE e FJUEH
2743t S 39S W ethanol, acetic acid, silanediol &°] 57138

23 #= W= ammonia, cyclohexanone, pentadecane, heptadecane S©°] Z0]=+ Ao

LFEFS TH(Table A4-7).
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Table A-7. GC-MS analysis of spirulina paste before and after fermentation

Component Before yeast fermentation Yeast fermen‘.tation
(2 days)/ Autolysis(5 days)

Ethanol - 041
Ammonia 19.58 17.13
Cyclohexanone 0.13 0.10
Acetic acid - 17.10
Pentadecane 2.90 1.28
Benzaldehyde 0.51 0.12
Hexadecane 217 0.99
Heptadecane 55.76 33.03
Naphthalene 0.07 0.13
Silanediol - 0.10
Ethyl 9-hexadecenoate - 0.15
1-Propanol-2-methyl - 0.31

A2, 29 Fy R ES Vs BE In vitro E5%3 7}
(1) HoOz0l thgh tAE RS g3

- HoOo= &4 AFATY stuEA AEdolA tiataty Fol sty AEW A4, ey
A & WIAA AE 545 vEbE B ol wl$ 24 o] Z3 hydroxyl radical®]
source®] 7] &= &ttt wjeFst AMLI12 A3z HQOQ'% A2l sl7] 24A17F Aol dhg 55 200, 400,
600 ng/mLe Fx2 Aesti wAE AAF F 7 mM HO. 5 AMFA 1A &< Agst
I AE BEES HETH L ZARFA T HO.5 1AIZF Al Ay, AMLI2 Alxe] A
£ge o 30% AER dolgon] WE A o AuFYY BT HAE REEHE g
He Aoz &l H3dn. 53] 28 § 297y $5 600 pg/mLelr 2E drt 9
Mo & AE AEES YEhAth(Figure #-4).
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Figure A}-4. Effect of spirulina paste fermented on the protection in oxidative stress of

hepatocytes

(2) &2tst Far dde vA= JF
- ROS B4 Al #efs= 7]

ksl 42 ¢exl SODI, SOD2, GPx2, CAT 183 GRZ F 9&¢ fxdAolr}. &4

3 wE A 2vFelvel wustel WE F RE fuA9 Wl Frs Aoz v
£8 @atsh AR delA HO-19) A9 o 3w A% 1 wdge] FhHE Ao
gkl Ak E=3 GSH &4 8490 GCLC, GCLMe] <F7tste Ao =2 Hol GSHe| 3
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Figure #}-5. Effect of spirulina paste fermented on the expression of genes involved

oxidation in cells
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Figure #}-1. Sanyacho dressing (prototype)
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Figure *}-2. Sauce with Hwanggi herb extract



1A= » 2K & » EpIE]~]
(2| A8t0] 28) (2]Ti A8t 2) (@947 0] 6}0] 2)

- ™
23 F882 =du=ns o] of | S YE B0 HAST
( o dalgaey M } ‘*ﬁ,ﬁﬁ;&‘;ﬁ?i ( o A7}
L
I
2 USES ST
Invive 2597}
A A
T2, FH FEFES o83 Haxd A3
(1) Az 2w
- F3AYFE FZHS A3l A (Table 7H>E o] &3lo] y-PGA 2 GABAZS HZA 3
AU AEE 121T, 16 Hety, FEAUF d5-FE5E9 AR E 112 &3 )

A Z o] &3le], NB brothol A/ 244 7F H ¥l B. subtilis HA 108] 5= starter b%E HE

stal 42°C, 160 rpmO.& 33Ut iz HaE st A vlustdt. & 291 HEE

3l 1%y HEEo] skim milk 1%, glucose 2%, MSG 2, 5% &3ty sz 37
% MRS brotholl A 24A13F w3t L. plantarum EJ2014 1%5 HE3ske] 30T A 547
a5 e v st oH(Figure 74-1).

|

Fermentation
Dendropanax (x2) (42°C 160 rpm 0-3day)
} }
Sterlization Skim milk 1% ,Y.E 0.1%,
(121°C,15min) Glucose 2%,
l MSG 2,5%
Culture medium l’
100% Lactobacillus plantarum
l EJ2014 (1%)
Bacillus subtilis HA (5%) l

Fermentation
(30°C, 0-5day)

Figure 7}-1. Preparation of fermented product using Dendropanax morbiferus
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Table 7}-1. Nutrient composition for culture media

Component Concentration (%)

Sodium ;-glutamate (MSG) 3
Glucose 3
Ammonium sulfate 0.5
KH.PO4 0.1

NapHPO, - 12H>0 0.1

MgSO;, - TH0 0.05

CaCl, 0.04

S
Mo Ay Figure 7F-29F 2t
3974 pH 66022 Azt #ardts 4TS B

S
AEE pHAE F7beel wheh sk 4@ wolt
12.00 1.00
] pH
10.00 | — @ Acidity 1 0.80
8.00 [
1 060
T 6.00 £
1 040 <
400 |
e
-l-l_ =
2.00 | \ = e
___,...—-""_-—_
S
0.00 ' ' ' 0.00
0 | 2 3

Fermentation time (days)

Figure 7}-2. Changes in pH and acidity of the Dendropanax morbiferus fermented by B.
subtilis HA

ol AFduAE 7t W& Ao Wsh= Table 7F-2 oA ¢ Zo] %7]
4 1.50x10° CFU/mLE HEsle] 27 1949 250x10° CFU/mLZ Z7}3hs
M 205 7.05x10° CFU/mMLO. & I BAo] Z7tx= 7 B 24 9lojt} ut
A 72 d&Ado] FAH= AE B F AAUTH
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Table 7}-2. Viable cell count of Dendropanax morbiferus fermented by B. subtilis HA

(CFU/mL)
Fermentation time (days)
0 1 2 3
1.50x10° 2.50x10° 7.05%10° 6.00x10°

- FAUE FEE ATAE Hole wE Hxr 2 HAE I vsddA dE 194
450 Pas"o g2 0d Aol Hla] =LAl F7teke AFS Blow 294 539 Pas"®E 294 A
E=7F 7P EoAE AS B 5 ATk AEES 294 158%= Mg A dEhser,
19 0% AAR FFL A9 #4118 33 1 HFigure 7H-3).

8 5
7 :] Consistency
—4@—— Mucilage 1 a
e
& - €
Ey | : S
= (1]
(] =]
§ 5 L L = =
4 1
1 +
0 0
0 1 2 3

Fermentation time (days)

Figure 7}-3. Changes in consistency index and mucilage content of the Dendropanax
morbiferus fermented by B. subtilis HA
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32
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=
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\\]
X
°

+ Figure 7}-4¢} £t 28 o] wE pHe HA #gasts 4

M 2R 194 pH 445= 7 Yolxlurl ol % =54 F7bsklvh. MSG 5%lA+= 2 &
5 =
1

SUZHA Al zhadte] pH 4812 Hastivirh SUAl 2w S7bets 43S E]lth Ab=e]
3¢ pHel Ztel fFALSHAl MSG 2%l A 2 & 144 F 1.2%7h4] S7Fskdchrh ol 34
stlom, MSG 5%l A= TaE 5A7HA Al S7FskA R 0.6%2] w2 AEE Bt
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MSG concentration (%)

T o v COM2 M5 e

8 — @ Acidiy M2 M5 1.6

7 14

6 | 12 @
= 5o 1 _:CE:‘

4t \ 7 0.8 <

3 | - — 0.6

2 | | | 0.4

1+ T/ : 0.2

0 ' ' 0

0 1 3 5

Fermentation time (days)

Figure 7}-4. Changes in pH and acidity content of the Dendropanax morbiferus fermented by
L. plantarum EJ2014 with MSG

- FAYR FE5E9 12 Ha g MSG 2, 5%E 7t7 Hrbek 27e wE Ao Wi
Table 7}-3, 7}-4¢} 2t} L. plantarum EJ2014% %7] starter® A4 1.50x10° CFU/mL
£ HAFs 2474 MSG 2, 5% HaES g 194 72+ 2.45%10°, 2.15%10° CFU/mL=Z

F7F S7kst 3-54A 7tA d&Adol FAHEE AS & 5 AT B. subtilis HAS] W
st MSG 2%7F 5%l vlal &4do] o FaHEE A4S HYon wg 3dAFYH A 5=
A & 7 ASdh

Table 7}-3. Viable cell count of Dendropanax morbiferus fermented by L. plantarum EJ2014

with MSG

(CFU/mL)
Fermentation time (days)
MSG concent (%)
0 1 3 5
2 1.50x10" 2.45x10° 2.50x10° 450x10°
1.50x10" 2.15x10° 2.60x10° 1.15x10"

Table 7}-4. Viable cell count of Dendropanax morbiferus fermented by B. subtilis HA with
MSG

(CFU/mL)
Fermentation time (days)
MSG concent (%)
0 1 3 5
2 7.05x108 1.00x10° 3.00x10° 1.50x10°
5 7.05x10° 1.00x10° 2.00x107 2.20x10"
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- AU FE2E2] 13 BF 5o MSG 2, 5%E 717 #71ek 274 & UG el A
B Figure 7459 20 FAYY FE2e) wa Al o 899 FRe wadn.
FELE] HIMHA e FAUYT FE AAE controlE st ow, 12 HE 0L A
glucoseE H7tsle] 4%2] oA Lg 1LAFE Faste] 3AA7HA] 05%FEE K
t} 22 g = vty 9l glucoseds F7HHo® H % 7hsto =M 2a1utg 04 A °F 35%
Al S 7Fe AT 7E MSG 2%+ 1945 H Aoz 7H4sd o, MSG 5%+ 2a 194
v 39T AR o] AUt 3 o] FHEH = MSG 2%H ot v Wol ARE AL F2 A
=3

5
MSG concentration (%)
4.5 OM2 EMS
s 4
£ 35
E
g 25
z
=/
=
B 15
=]
e 1
0.5
din B B B0 Bs '

¢! 1st-0  1st-1  1Ist2  1st-3  2nd-0  2nd-1  2nd-3  2nd-5
1C; Control Fermentation time (days)
Figure 7}-5. Changes in pH and acidity content of the Dendropanax morbiferus fermented
by B.subtilis HA and L.plantarum EJ2014 with MSG

UC : control

- 3AYF FE2EY 123 FEE MSG 2, 5%E 27 H7bsh 23
MSG A3E % GABA 3% AL Atk 13 g ENA MSG &
o1} 22 WEEAA MSG 2% LEE MSG e AL
M MSG 5%9] GABA ©3E2 o] BF HX & AL & § A (Figure 7}-6).

0.5% 1% 0.5% 1% 0 1 2 3 0 1 3 5 7 0 1 3 5 7

MSG GABA 1st M2 M5

Figure 7}-6. Changes in GABA production of Dendropanax morbiferus fermented by L.
plantarum EJ2014 with glucose
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713, ST B HgFzl
(1) RAW264.7 cell& o] &3t
h As = By

O RAW264.7 W2 Al wlj ¢

- -2 fEl AAEFI RAW 2647 AEE A LT (KCLB) oA £4FS wgko
MEES 98] 10% FBS (fetal bovine serum)®} 1% antibiotics (penicillin)E % 7}3k
DMEM HiA]E o] &3t 5% CO.7} EAst= 37T incubatordl A 15Yoll 2, 33 Al da]<f
= AAEsiv

=

S MTT assayS AFE3slo] AlE AEES SHToZHN F=3d5AT. MTT
MENZ S8 3 "EE=gol Y &4<2 succinate-dehydeogenase°l| 2] 3f
formazan® & Wate]l MES AFE HFA oM, MEV} FS55 formazan®] Aol =
A HE AL o] &3d Aolth wjUdH HAMEFZ 1x10° cells/mLe HE2 96 well plate
of BF3Fo] 5% CO. incubatorol]l A 24A]7F Fob ou] wjek 3 3 /\]Ef'i TEER A}
of 24A17F WSt Mo PBSel %<9 MTT (5 mg/mL) £ 10 mLE 2} wello] %31
incubatorell Al 4A17F &b wESAIZIY Wi 5 & s AS AASL, 2 wellel 100 mL
9] dimethyl sulfoxide (DMSO)E #7}ste] A E formazan crystalS &3fA1 7 550 nm I}
Zo| A ELISA reader (SPECTRA max 340PC, Molecular Devices, Sunnyvale, CA, USA)%
BAEE A5 =A3) formazan AAAEE AAFACl A xeo] k) Bl WRES

(%)= FEA 8T

Cell viability (%) =(A1& A28 F3=)/(Eae] F35=)=x100

@ Nitric oxide (NO) A& 4

- NO9Y &+ v WO nitrite ¥ == Griess Reagent System®] W& o] &3l =A 3}
ATk RAW 264.7 AEZ 1x10° Cells/mLe HX2 96 well plate] #5 % 37T, 5% CO,
incubatorE ©o|-&3sto] 24417t &< wigStuTh v  ARE wEEE A ste] 2441
S wjekste] wieF gl 100 uLE AME 96 well palte] FH3tar 7)o &Z<] Griess
A 9F(1% Sulfanilamide, 0.19% naphthylethylendiamine in 2.5% phosphoric acid)<S % 7}&}o]
1087 W8 & ELISA readerE ©|83}¢] 540 nme] ¥ ==2 A3 th Nitrite?] s=(u
M)E sodium nitrite (NaNO2) & AF&3to] 42 2T 2 A3} vluste] &8

- MEwSs E&ste] FHAUS dade g4 adE FAH] Al AlE AAY AE=A
of i3t @ Tk & gsty] ot AE v FHEFUEAE A EE ekl
24A 7 Bk At dulyy AETE 4 BEXE MTT assay s 53 Algs9 1 T2
E dAs 10-5000) 3]Aste] Abgstith 1 A, AlFE FRWeelA 20-5000] 3] 4]
He WelA Fod Az 54 e ko 109 s|A dol A= 70% oleke] AlE
AEES Hol 20-5008 3]A HE o]&ste] NO A5 vl austd th(Figure 7F-7).
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160.00

120.00

Cell viability(%¢) in Raw264.7 cell

0.00
LPS X500 X250 x100

{100ng/mL)

Figure 7}-7. Comparison of cytotoxicity in macrophages of fermented Dendropanax morbiferus

5
-8z E3tEagde] Fxeo wgl NOAAdeol S &=x glst7] 938l positive control=
LPS 100 ng/mL¥} 33 E3pdgas wrda s|4ste] nluiEA gt 3 et as
< 5008) A eA 408 SAA] HEES] F 7kl wel NO<| A4 50l lEO}X%
LPS 100 ng/mL¥ frAFetAl NOE AAdstes 2& Eelatsion 20u) A AFE= NO &
do] sk s gl tH(Figure 71-8).

50.00

40.00

30.00
20.00
10.00

0.00

250 *100 X80

Nitric oxide[uM)

{100ng/mL}) ut g5 S}l

Figure 7F-8. NO production ahility in macrophages of mixed fermented Dendropanax morbierus

ot

(2) RBL-2H3 A ¥4 F%&E&2] B-hexosaminidase W& A
hH As 2 9

7

@ B-hexosaminidase W& &<l

- RBL-2H3 A ¥4 F=E9 B-hexosaminidaseW= <A &3E A3yt HA,
RBL-2H3 AZE 24 well ZdolEe] & T 1x10° AEX& &5 F-DNP IgE (450
ng/mL)%E 37ColA 359 ot A=3F Y. 2 & M 3EE Siraganian B ¥ (119 mM NaCl,
5 mM KCl, 04 mM MgCl,, 25 mM PIPES, 40 mM NaOH, pH 7.2)% A 23s}al A5-Hlo]E
3 (119 mM NaCl, 5 mM KCl, 0.4 mM MgCl,, 25 mM PIPES, 40 mM NaOH, 5.6 mM
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glucose, 1 mM CaCl,, 0.1% bovine serum albumin, pH 7.2) 160 uL& % 7}s}e] 37T A
201 Bt QMo ER ¥ FEE 20 uLEe 108 S Alxel Azlsta FUA(DNP-BSA,
10 ng/mL) 20 uLE X7bete] 37TColA 102 S AE7E A9S 45 25303
% de Fxd 107 5 @7t ieS Taetdnh A5 50 uLE 96-well plate® &
7121 714 (1 mM p-nitrophenyl-Nacetyl-B-D-glucosaminide)©] *o}9= 0.1 M A EZAHY
(citrate) W3 (pH 4.5) 50 pLE #7}sle] 37CeA 1417 5ok vkg-stdth 2 $ A= H(0.1
M Na,CO3/NaHCOs3;, pH 10.0) 100 pLE #7}ste] WSS F A 7|31 microplate readers
o]-&3te] 405 nmollA FFE=E SASHATH

@ ME=H 573

- RBL-2H3 Alxze] tis & FE=E9 =442 MTT assay WHo= A3 o}
RBL-2H3 Al *E(4x10" cells/welDoll  37C, 5% CO, ZAeA a9 wjgdt F o g
(10-250 s|Aulja)e] &2 FE5ES Mz A st 2443 & ZF welldl 5 mg/mL
o] MTT €95 20 uL® #H71sbal thA] 4417 52 37C incubatoroll A v &F3}3 T HHX]
A AsEL 200 uLe] DMSO=Z welloll A ¥ formazan 2745 43| &3 A A microplates
AbEete] 550 nmoll Al FF =S FAsAT AESAES AR FREE X9 5352

ga e g de,

o JIN'

0[1

i ooff &
['I SR

[‘

() 239 2 a1z
(D B-Hexosaminidase ‘ﬂ&%Oﬂ sk 22 FEE9 A a3
- BT 27} S5t e FHod = d

Bl 2 tryptase & YIS U =27 A4S
&= Al Eo] 101 o] ol oF olejgt wiMAES] EHlE st A2 w5
% 2.3}t B-Hexosaminidaset™ WH|WHA|EZ7} WHAstH o2 &3t S| 2~Efl 7 kA H
FHow FAlHER AlvbAlE gyl gxdatw de] ARg¥a itk webA RBL-2H3
AEZ A ¥ E = B-hexosaminidase®] S AR ow, FH FEE o B

-hexosaminidase ®= A &35 AAsA T 250, 100, 80, 40, 20, 108 3 A # 3= F
Z5Eo] AYH AMEoA F8¥ = B-hexosaminidase? &AL tZoto H& 2+ 50, 41
38, 16, -11, 12 % & YERY], v & oz 7ags AT = dAH(Figure 7H-9).
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Figure 7}-9. Inhibitory effects of dendropanax mobifera extract on B-hexosaminidase
release from RBL-2H3 cells induced by IgE with DNP-BSA

Q@ Fd F=Eo AESA

- RBL-2H3 A= did FH FE&E9 54 3

CAIEREES dE2ael diE Adde] Al A
Aol AHEE 20-25000 3] Aol A 24A413F E<t

zgo MEge Yehhdo. 3 S|
o N B3 FEENE 23 SHBA e

| g AEEHE EUA
.

H~1

120.00

100.00 :
80.00
60.00
40.00
20.00 '
0.00

Control x250 x100 x8 x40 x20 x10
Dilution ratio (fold)

Cell viability (%)

Figure 7}-10. Cytotoxic effects of dendropanax mobifera extract on RBL-2H3 cells
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Table 7}-6. Experimental design for evaluation of a single toxicity

= .Q_E]: A== =
NEER Telg g FENE Aprae]
(mg/kg bw) ()
1974 Fol+ 2,000 o+A 1-3 (3) 2
2GHA FolTt 2,000 7l 1-3 (3) A
O Fog A4
- 2 Ao AR S 2,000 mg/kg bwgE %7] Fo &Ho=w HAPoH v
WAl o] Foli= HF 48417 BoF Abg B2 BEs $ AAE )

O

ol

FolRz W Muolf: AW RPR ATFA, ARAAAZ AHE Aolm FTE
o1& Mestar.

Fol: %o AW 12-1687 AA(FFE AN Fol AW NPEAL BT Fold
ZUE ol gsto] el 18] A FARQTE Fol F AN FRE AWBEA ARE
FEaan

O Alde A= FAATEAANEY FASAHEFH(Acute Toxic Class Method: ATC

H, OECD TG 423x%)° w& #3340 (5&J3FFH 1A A2013-21% 2013.6.28.)
H4Y 12 9F 54 A7 Y FASAEFYE, 3FF SHAE TEUAAF
H Jbol =210, DI AT AIEH, 2008, 11, 2 F FEFHEH)

A

N

2o B
Q9
p‘ﬂ
38
o

ki
o

FolgZe 197 2000 mg/kg bwz AAERom o4A 3vpg ol Alfé%a‘e
o T BAIRE e AFE EE RIAF £ RE
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(o}) &A= 2

O AT delHe Fvy a=dA2 Yetflen, Ao gt SAHd 242 AAsHA]
RIS
(=h) 23t

O Adeds Al 13 ZA d7Fo A Hdevs S4¢E % S44EE dax SD o

71 M=o Acute Toxic Class method® A3 4335} }.
O SD #=d ANFdEAS 2000 mg/kg bwz 194 2 2v@-AZ @3] A Foq3 F 1447
AP B RIANEE DA R S, AlTEstE #Est BRI 8 A
Az o] ol -5 ALt ot e} 22 A3E AATh
E4& 2000 mg/kg bwzE 3 A= 3ukglo] Foj(1dtA)ER o, &
Zo] A kol PAl 2000 mgkg bwd %A A= 3uho] Fol 2SR
T ESFo A AbiEEo] #EE A ZUTH(Table 7F-11).

Table 7}-12. Mortality after the administration of FDME

Mumber of death on day

Dose group Sex Mo, of 4 Maortality
tmaska b nimals 0 1 ? 3 4 5 6 7 B~14 L)
{deadstotal)
m HELR 0
F 5 0
st 2000 emale 5 0 a o a 0 0 0 ! 4] (/)
20 BELF 0
Female 3 0 a] 8] ] L] 0 0 ] 4]
sep 2000 (0/3)

O A&71ZF &<9F 2000 mg/kg bw 194 & 20A Tt EFoA Fol SHEY #2273 F
FU7HA] Eolsk AatsAto]l I A gkt (Table 71-13).

Table 7}-13. Individual clinical signs induced by the administration of FDME

Dose group Animal Day O (after dosing)

(madka bw) Mumber 30 min 1 haur 2 hour 3 hour 4 hour Pyl bt

[ E AN I MCS NCS NCS NCS NCE MCS NCS

gtep SEF ¢ MES NCS NCS NCS NCE MCS NCS

- 2000 3 NCS NCS NCE NCE NCE NCE NCS

& BELE ! MCS NCS NCS NCS NCE MNCE NCS

step EEE 2 HCS MCS NCS NCS NES NCS NCS

- 2000 3 NCS NC3 NCS NCE NCE NCE NC3

NCS: No clinical signs.

O ol Fol NFdE4d3 ddd ATHsts 32HA Fdvk(Table 74-14).
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Table 7}-14. Body weight changes in female rats treated with FDME

Dose group : Body weights (g)
Animal o
(maska bw) Mumber DayiF! Dav 3 Dayv B Day & Day 14 “;’jl'r‘f‘l‘_t
1% EEILLR 1 138 150 157 169 177 34
step SES 2 137 156 163 131 195 &1
3 143 156 164 184 193 50
Mean 139.3 154 161.3 178 1893 50
sD 3.2 35 38 7.9 11 11
n 3 3 3 3 3 3
i AR 1 145 161 177 202 208 63
step FEE 2 171 152 140 204 219 48
3 169 152 205 221 223 54
tean 161.7 175 1907 209 216.7 55
sh 15.4 12,1 14 10,4 1.8 16
n 3 3 3 3 3 3
al Data alter fasting for 16 hr,
b Body weight gains were caleulated for day 0-14,

(@) vh9zol A FAUREE wEole] MRy Gus)
(h HE

O A YUY (Dendropanax morbifera Leveille) = ~H4 o] &l FE pHGEFoR Mo
= = A 5
5 =

AAEE R AFE 5 oA sttt HolA E8 A
=]

S FE=2 959 2] §olste] AAIAlA I AFFTE
1

A Astel mws FH, e 2ol 3o

et Eafol st Ard¥s B AAE o A a3 v ATA =0

1 7FX7F =oha A2 oH(Hyun et al, 2013; Moon et al., 1999).
58 o s Aty O‘Qﬂﬂ I o2 AMAHE o 5 oTH
éj )

2F A (Chung et al, 2009, Chung et al.,, 2011, Hyun et al., 2013, Moon, 2011 and Park

et al., 2004 and Choi et al., 2015).

O AT FAUF FEFES o]&sle WSS st FAXA T5 Ad A= o}
BHu® uf glo], B Aol 2eE 3FH(BALB/)E tiyoz HdsAo #3 g

[l

shelsbiial skt

) Alded

O A754 AN vp7A = Agictalos de e f8s W= A glo] Itz

g3t

(th A1&dA 2 A7

@© A@A

O Al & % & 243§ 3+ (BALB/)

O ¥ v ¢ FAIA 2FdE

O s=9 A, & % F9: A 6076+
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O w225 o2 12vhe¥ 24, & Tl T1F o R v elvk(Table 7H-15).

Table 7}-15. Treatment group arrangement for mice feeding

Treatment groups Description
Normal control group (Group D Normal diet and water
Vehicle control group (Group ID Treated with SEBC only
Positive control group (Group I Ginseng extract 200mg/Kg
Group IV 125 mg/Kg of the extract
Group V 250 mg/Kg of the extract
Group VI 500 mg/Kg of the extract
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O F%3 dAES Heparin Blood collection tubec] ®#&on 3 Eo =S 98] E-tube®
&7 3 10,000 rpm, 5&3F YAEE] sl -80C WHaLel] B3 I AF o] o] &),

® WAL B

olelAl I mpS

O

2~ 9]
(HBSS, Gibco)7} &3 E FE
O Ax #E& Hsl w2 v%s 70

m fine nylon cell strainer (Becton Dickinson)Z
&3t wds g F 1600 rpm, 53 YRS A AA L Hs

1

A HAE Bt FAE =431 Hank's balanced salt solution

o]
mL

pre-warmed Red Blood Cell Lysing Buffer solution (Sigma)ol] H-A171 & AT AAS

sl 37CAAM 123 v Fshsit.

O ©°] ¥ 1,600 rpm, 4C, 5%3F A EE s A5d AA 2 PBSE o]&3te AFsta 5L
g A4ge 33 wEat HAFHow P%o—% AA S AL} A RPMI-1640 (10%
(v/v) FBS, 100 units/mL penicillin, 2 100 pg/mL streptomycin 23 10% FBS, 1%

P/S)E o] &3ste] S AAE AT
O % H|% ME+= trypan blue2 GAste] dAn4dS &8 MEE Al T

Treatments were amanged trsatments
for all the six groups through oral istered

Organs are measured
ind stored

Abdomenal cavity were expozed and splesn,
Kadney, liver and thymus were removed

Splenocytes recoverad fr SRBC were adminiztered 1P

Figure 7}-9. Flow-chart for the experiment procedures

® wAAEANA HEz B4

O 96 well plate’doll ZF well & 200 uLe] RPMI-1640 (10% FBS, 1% P/S) wWiX|& #F3
T 2YE uFd AEZE 4x10° cells/mL FE2 BEF3th o] & FAMRE L E A mitogen A

A WA E 98] Concanavalin A (B-cell activator) <2 LPS (T-cell activator) =

A2l she] 37TeA 72413t v R}
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O

O

O

@)

T-gZ39 xndyd F4S fstel 54 Mx 249 7Fs$ FACS (Fluorescence

activated cell sorter)& ©|&, 23S )

B8 Qe 1x10° cells/100 ul %9 HZAMEZ FACS (Fluorescence activated cell

sorter) A-g& HHo| EF3 F IgG (1 ug IgG/10° cells)S o]&, A&oA 158 7t

blocking A S AFHch 7)o 10 ul/106 cells &2 H 334 (conjugating antibody)Z

Tolal &3 F Ag2oA 3083 el et

T BAEx e A= A A3 Flow Cytometry Staining Buffer & o83t A%

A £ 300xg, 527t AR ki, o] AAES F H wERIdT. JFHor A4
T A5 AS A A, 400 ul Flow Cytometry Staining BufferE o] £3te] A X =

Ae H4& &= F FACS 7148 & #Assith

FACSD iva version 6.1.3 software on BD FACSAriaTM III (BD Biosciences,
3 EAEHAeH, ARgE HAE(%)E ZASA

[‘

o

O>'

D R A

2]
A A
SRR

mlm 1.

AbolE7IQl B A F2EH FA
225 98 96 well plateE ©]&, 50 ul WHE+*(Standards 2 controls)oll 50 uL
microparticle cocktail & =5 F #olEFIQ B4 A 308, ol =2EH F4 A

G 2N 3 Aol A w2 sk i.

ok & 43] A2 3}al 50 ul of Biotin Antibody Cocktail 2} wellell # & 3 1A17F 30%
ot AFLof A il*ﬂﬂi HH ek th o] ¥ 50 ull Streptavidin-PE &S #53}o] 1A]3F
30 B Aol A dbu okl HFEH o2 100 ul Washing Buffers o] -&3}¢]
microparticles< ZH?ﬂELi o 287 Y ¥ Luminex (Luminex, Austin, TX, USA)E 9]

g
B 279 AR SR WS w2y GAKS AUE RAS Fotel wIAL
Z

Ak FugracdAe JEHE m7|ednh 2 AT A A3= GraphPad Prism 7
softwareZ %39 Dunnett's &-& Tukey's 41 o Ag ot 25 Ayzke P-value
7F 0.05 ol3td o FEAds 7HHY

t
A

() A8 A

N
1

BoATel s AR ok rhesel A& FAS shglor], 39 18] Ao B LrwRe =
4stelth. A9 A3 SRBC Fo] A% BE Folrold UAHOR Ao B giwel i
S g wglou dxy APEre FolMel Aol el rhFigure 74-8),



- ——

Figure 7}-8. Feed intake of mice consisted of the six group at different time interval (left),

Average water intake of mice in different time intervals (right)

@ AT L g7 T w5

O AW AR % AF FAEL BE AAIA F 18 A4 sdom, 49 Fn A A% SAY
& AxelethFigure 7-9). 1 A, FAUT FEES ol AgTlA e w v
wstel AF 2747k FeH g

-
o
1

Weight gain (gm)
o
a

Q
o
1

N QD S Q Q < S

Treatment Groups

Figure 7}-9. Change of body weight gain in each group (mean with SEM). Group I, negative
control; Group II, vehicle control, Group III, positive control, Group IV, treatment with 125 mg/Kg, Group V,
treatment with 250 mg/Kg and Group VI, treatment with 500 mg/Kg

stel A Z4s A3ks Table

O Ad T&5 & Z+ MAdA ¥F 3 4 2 S B
gu A Z - (positive control) ¥} FHUF F

7}-16 % Figure 7}-92 A3t 238 A3 A
=08 ES 125 mg/kg, 500 mg/kg v ATt A vl FAZE F7HgE Ao] gl
A,
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Table 7}-16. The average weight of tissue organs collected from treated and non-treated

mice.
Spleen Liver Thynms Left Kidney Right Kidney
(Means#SEM) (MeansSEM) (MeanSEM) (MeansSEM) (Meam:SEM)
I 0.08 + 0.002 0.854 + 0.022 0.03 + 0.0084 0.106 + 0.006 0.110 + 0.005
I 0.096 + 0.008 0.824 + 0.035 0.035 + 0.0049 0.122 + 0.007 0.116 + 0.008
m 0.104 + 0.007 0.894 + 0.038 0.047 + 0.0037 0.114 + 0.007 0.12 + 0.005
v 0.102 + 0.004 0.678 + 0.024 0.059 + 0.0086 0.112 + 0.004 0.116 + 0.004
v 0.094 + 0.005 0.84 + 0.028 0.049 + 0.0031 0.114 + 0.005 0.112 + 0.002
VI 0.105 + 0.005 0.663 + 0.013 0.047 + 0.0034 0.115 + 0.006 0.128 +0.005
0.15-
& *
E - ST
2 0.104 1
-
£
=
2 0.05+
=
0.00- r T T
N R

Treatment Groups

Figure 7}-9. Comparison of organ weight collected from each groups. Group I, negative control;

Group II, vehicle control, Group III, positive control, Group IV, treatment with 125 mg/Kg, Group V, treatment

with 250 mg/Kg and Group VI, treatment with 500 mg/Kg.

@ vlFAEe] e

O &7l FA =4 F vHZAMEE #2, Trypan BlueZ 94
125 mg/kg, 500 mg/kg ool A BFAE =71 A& o
b 500 mg/kg HolwollAd AN dEzaI FoAdl Aol
-10).

o3
T
=
L
-
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Splenocyte count

-
3,
(]

-
o
1

(3]
1

Splenocyte (cells/mL, x107)

o
1

SN QY e

Treatment Groups

Figure 7}-10. Change of splenocytes (CFU/mL). Group I, negative control; Group II, vehicle control,

Group III, positive control, Group IV, treatment with 125 mg/Kg, Group V, treatment with 250 mg/Kg and
Group VI, treatment with 500 mg/Kg.

5% Concanavalin AE A& g Al zeoA LPSE AH#3d A= =

T7F F o o] FUke Ao m WAtk (Figure 711, 74-12). ol AU FEEE
Eo] B-gEZ 3 HuE T-gZ 3 F20 g35old AL de‘r

O E3], A€%(125 mgkg)d FELIES Foldt 497 282500 mg/keg)S sk 7 A

Hoh =& d=Z7 32 ¥&s Bt

@ B AAEANA HEF N
O Concanavalin A &2 LPSE A gste] wjst v AAY W Hx24 52 84 23 n viwo
9} ex oo AF B} g%
X}
[e]

=

T

KX
=

W
1

BB No Mitogen
. CON-A
|m LPS

N
1

-
1

Splenocyte blastogenesis (OD)

3 {J

9
/b E

Treatment Groups

Figure 7}-11. Ex vivo activation of splenocytes by Con A and LPS
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NN QN e

Treatment Groups

Figure 7}-12. In wivo activation of splenocytes by Con A and LPS after 72 h of
incubation. Group I, negative control; Group II, vehicle control, Group III, positive control, Group IV,

treatment with 125 mg/Kg, Group V, treatment with 250 mg/Kg and Group VI, treatment with 500 mg/Kg

® MACI ¥&d % T-

O FACSE %3 T- x4 437 AT FE2E5 Folve F§ CD8a ¢
CD3 T-cell ¥de] RE dgzxat By =4 Yelygt 53], 125 mg/kg FA979 45
CD8a ¢} CD3 T-cell ¥dE&o] & xRy =4 A5 A h(Figure 71-13, 7F-14).

Specimen 001-G1_FITC_CD8a Specimen_001-82 FITC_CD8a Specimen_001-62 FITC_CDGa
;" g Gl Nl Contel
£ o @ Ngrveenml
& a_ @ faithemn
E T . @ Usmehe
S £8] o T
“: o & S0mghs
E 2
2 &
~ o
w00 iy W ¥ P ' W ot
FITC-A FITC-A FITC-A
Bpecirmen_001-64 FITC_CDBa Spetirtien_001-G5_FITC D83 Specimen_001-6_FITC_COBa
g EE X
s g &
Y g 5
3 5 k- n
- x4 £
i A e
3 oy &
& &
ok
2 & "
o M *
o iz ] A i
s 4 . ¢ ! ) A 4 o 0 10 i )
w0 i i 1w P [ 0 i m

FITE-A EITC-A HTeA

Figure 7}-13. FITC conjugated CD8a T cell population comparison among different
treatment groups.

215
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oo 1

Figure 7}-14. PE conjugated CD3 T cell population comparison among different treatment

groups

® Atel=7k]1 B e %i%% =74

O Sandwich ELISA WS E3F Ro]|EFIS 2 olF IR Ede Wi =4 Ay g5 |
% (adaptive immune System) of oA FAYF FEAHaELS a5 7HHE Ao Fly
Aok AdAA IgA, IgG (IgGl, IgG2A, [gG2B IgG3) 2 IgM¥} 28 olF-ZF2E5d 2y

o] Fxo ug} A= AL 218 HFigure 7H-15).

O o8 FAeHA FAUYE FEES F93 oA L la, IL_18, 1L 4 2 IL._99¢] 23do] ¢
AYS B3t tHFigure 7H-16). ol$F 7o A= FEHEo] gdz4 a3 7HHtE
AL AlAFSEL
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Figure 7}-15. Comparison of Immunoglobulins level after treatment with D. morbifera. Group
I, negative control; Group II, vehicle control, Group III, positive control, Group IV, treatment with 125 mg/Kg,

Group V, treatment with 250 mg/Kg and Group VI, treatment with 500 mg/Kg
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Figure 7}-16. Cytokine concentration of different treatment groups in mice. Group I, negative

control; Group II, vehicle control, Group III, positive control, Group IV, treatment with 125 mg/Kg, Group V,
treatment with 250 mg/Kg and Group VI, treatment with 500 mg/Kg
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Figure 7}-17. Design for improved immune function in human body
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T AL A7 T AE I T AR A
o] 4= WBC count, differential count, NK cell number

[e=] hva

= a-

A& serum 9 IL-1B8, IL-6, IL-8, IL-10, TNF-qa, INF-y & % NK cell AlX 57
3

=2}
h=]
A 7 A: Independent t-test, Chi-square test % Fisher's exact test
A 7 Aol A AP -ARS] stk diste] FardS RESshe 4ol Independent
t—test, AAAS SR FE A -$-ol+= Wilcoxon rank sum test® 774 st

-
BAAA: ARV B AR 35 AP AAVBS FESGOn, 2 PEE A S
4

Table #F-18. Summary for test schedule and test inspections

WE 1 gE 2 BE 3
gd . NPEE
iy A A R
shel/A Y5 4
14970 0% 289 +7%
3 5ol 0
R 0
WeE/okERelE 2t 0
B4 T4 0 0 o
AR/ AR 2 0 0
A3 24 0 0
3R A 0 0
=AA o o
ApolE kel 24 0 0
NK cell #4 O o)
R 0
HA/ANNE A= 0
NEE HE AT 0
ol durg wE 0 0 0
WEorE A= 0 0 0
EgE 24t 0
# Ot Beldel ABE ¥ ¥ AAANGS] wE 3ol of wol Ao} gt

© NK cell = &4

- dd F NK cell 75 FA4s7] Asto] & 29 W 3
3lal PBMC (Peripheral blood mononuclear cell)S #2]g & NK cell o] 3o
et FFFA 2 AL FAE A4 7](FACS, Fluorescence Activated Cell Sorting) =

cell & A43 & PBMC 5 NK cell9] H&(%)S 241359
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Assessed for eligibility

(n=48)

Excluded (n=3)

v

A

Randomized

(n=30)

Testgroup
(n=15)

ITT

Data analyzed

(n=15)

PP
(n=30)

(n=30)

v

= Not meeting to inclusion criteria (n=15)

« _Agreement withdrawal(n=3)

Placebo group
(n=15)

v

Data analyzed
(n=15)

Figure #}-18. Procedure for selecting applicants in the human test

Table =}-19. Baseline statistics and homogeneity test for the subjects’ gender

. 1 o Chi—square
Variable Group p-value
Frequency % Frequency % value
A8t 2 13.33 13 86.67
4 0.24 0.624
=z 3 20.00 12 80.00
Fisher's exact test p—value(1.000)
Table #}-20. Basic statistics and homogeneity test for the subjects’ exercise
o ohu & -
Variable Group Chi~square p—value
Frequency % Frequency % value
A&t 11 73.33 4 26.67
=5 ol 0.159 0.6909
) = 10 66.67 5 33.33
Fisher's exact test p-value(1.00)
Table =#}-21. Basic statistics and homogeneity test in the subjects’ smoking status
o oly 2 P
Variable Group Chi~square p-value
Frequency % Frequency % value
} A&t 0 0.0 15 100
FAAT 1.035 0.309
=T 1 6.67 14 93.33

Fisher’s exact test p-value(1.00)




Table =}-22. Baseline statistics and homogeneity test in age, weight, height, obesity, and

alcohol intake of subjects

Al oz
Variable t-value Pr > [t | Pr > |w]
Average Std Dev. Average Std Dev.

A 45.133 9.326 46.933 10.423 0.5 0.662 0.565
Al 58.967 9.044 61.827 8.72 0.88 0.385 0.4305
217 160.2 4.931 161.3 8.565 0.42 0.679 0.8844
BMI 22.98 3.429 23.833 3.396 0.68 0.499 0.395
A A& 32.26 5.735 33.22 8.059 0.38 0.71 0.7874
WHR 0.851 0.069 0.881 0.061 1.26 0.217 0.2283
VFA 99.553 30.637 85.44 31.469 1.24 0.224 0.1711
T 75.908 69.79 88.625 50.438 -0.33 0.7512 0.5892

Table %}-23. Baseline statistics and homogeneity test in body weight, body fat percentage, and

alcohol intake before and after dosing in experimental groups

Variable H N ot E=HAL t value Pr > [tl | Pr> |wl

A s 15 -0.587 0.859 -2.64" 0.0192 0.0320

NP A A& 15 1.493 1.573 3.68" 0.0025 0.0027
BMI 15 -0.2400 0.3460 -2.69° 0.0177 0.0245

T 15 5.3729 44,6219 0.32 0.7608 0.6875

A& 15 -0.740 0.664 -4.32" 0.0007 0.0013

e A A & 15 0.667 1.431 1.80 0.0927 0.0855
BMI 15 -0.2733 0.2738 -3.87" 0.0017 0.0023

=T 15 29.3340 73.4927 1.26 0.2386 0.5566

w : Mann-Whitney U AA ] o3 A& Fol4=

Table *}-24. Comparison of mean changes in weight and weight of drinking (drinking days,

drinking)
. A ==t
Variable AT FEaE AT EEEE! t value | Pr>[tl Pr>|wl
AF(FEZ1-E=3) -0.587 0.8593 -0.740 0.6642 -0.547 0.589 0.744
A A & (1 4E3) 1.4393 1.5732 0.667 1.4306 -1.506 0.143 0.098
BMI -0.240 0.3460 -0.273 0.2738 -0.293 0.772 0.838
(BE1-13) ' ' ] ' ' ] '
w . Mann-Whitney U Aol o3 AL Fogs
(T ANE FEEY A= B4 A
O A gAEe] 34 H7he fste] AF 584 AHdAM e @758 9 #7158 A
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Table #}-25. Baseline statistics and homogeneity test in the duration and symptom severity of

cold symptoms of subjects

5 32 <t 0 o~ Ie) <t
— >~ & — ) o0
A - S e L0 e —
& S S = S S S
= Te) Te) = <t o) —
A N — o~ — (] S
= N o) Q N e
& S S S S S S
O
= © D~ © < < ©
= ™ N 0 N < =
> [N — (=) o — —
i | | [ [ | |
—_
' Roglile) o~
% (81§28 Z(TBZK|BE|S
R3S S| 2T DR R R
ﬁﬁ AN S SN D
o= [
wRIS|818|8|8|8 2R 8|88
mo | RS T M| S
[ TN RTo ISCh R FN T R EYCR F S o] EN RO N
S |TR|TR| TR | TR TR | TR TR | TR TR | TR TR | T
S |BF| M| RPN (TR N | R N B N | B N
O X |IBIX|PIX|IB|IX|B|IXK|T|<|®T
I I e B
KR froanl el
2l | e | T |~
s i N B I N R NI BT
© X O X b N O
= <0 Nro <0 <0 <0 Nro
Ne | Mo | No | No | No | No
< o
e — o —
S sl ¥ s X
—~ —~,
5 0 0 kval
S fn fn Mr

)ell

5
T

Fol (AF-A}

A

—_
fite)

Table 7}-26. Comparison of the test group in the pre - and post - change of the subjects

with cold symptoms
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ol7} §lv Aoz FAMEHT

O A&dE& 2AF H5& d-%F W] g Algazt vl 23 Monocytes A&
A EAR SR Folg AFolrt IATE Monocyte®] T AlPE AFE HE& A
T A folsk Aol rh o, AE 5E& W A HANA AP Aol
2 olgjdt Wt AF aHE WHYstE Aoz AasriE oy th

ot

¥ B i
3@ o

o 2 I
7 x> =

S

Table 7}-27. Basic statistics and pre-homology test on the number of immune cells between

test groups

Variable Group Average Std Dev. t-value Pr > [t Pr > |wl|
=t 5.260 0.718
WBC il - 1.38 0.178 0.146
Al 5.620 0.709
=t 52.313 5179
Neutro il . 1.04 0.3091 0.395
Al 54.460 6.132
=t 1.380 0.496 .
Eosino il - 2.2° 0.036 0.038
W Al 1.760 0.447
o JZ_:‘_F_L
Baso o - 0.307 0.096 0 1 0.845
Al < 0.307 0.110
=t 36.620 5.479
Lympho il - 0.16 0.8721 0.407
Al 36.980 6.608
Z 9.380 3.687
Mono il - -2.68" 0.0123 0.011
Nk is 6.493 1.966
Table 7}-28. Comparison of change of immune cell counts between test groups
Variable Group Average | Std Dev. t—-value Pr > |t Pr > |wl
WBC fﬁji = 1.41 01704 | 0418
Neutro ﬂffé DAL L 1.40 01727 | 04306
Eosino ﬂ e 081 04247 | 0.1837
WS o T : :
o) = -0.027 0.212
- . 52 601
Baso REE 20073 0.246 0.56 0.5825 0.6017
Lympho |2 f 083 L 50| 062 | 05M3 | 09669
S 0.073 3.009 s
Mono REE 3113 1913 3.3 0.0026 0.0062
(7h) Abe|EThe) w4 A%}

O IL-1B, IL-102> FAHEZI HA7E Wol £4lo] vl onz Fadsg oA A <) s)
Ak A@E AT fE4 BAE Sdoked AF B8 A A EA Ed gE 524
AGS & A% AT x2S FAASE 7o Aozt gl serum F AlolE7}
l F=o W Al ot Zolo] thE FolAd(HE2-Hi3)S HASsH7] fske] T-test
& AAstg o, BE F&RoA FoaE 5%l frold Ztolrb Il




Table 7}-29. Baseline statistics and homogeneity test for pre—cytokine (serum)

Variable Group Average Std Dev. t-value Pr > |t Pr > |wl
IL-6 ﬂjﬁ — e 1.15 0261 0.288
BT . .
Wl IL-8 S}E% ?EEE ?g%g 1.46 0.157 0.171
TNF-a A %% 1735 5437 0.70 0.489 0.083
IFN-y E}]] fég 8(1)28 8223 -1.000 0.326 0.550

Table 7}-30. Validity of the test group in the subject’s cytokine test

Variable Group Average Std Dev. t-value Pr > |t Pr > |wl
IL-6 fﬁﬁ :fg:igf géjgig -0.4 0.691 0.361
1| IL-8 ﬂ;ﬁ AT 055 0584 0618
w3 | TNFa fgjg —— — -0.32 0.749 0.934
TFN-y ﬂf;j :S:g% ;gg 047 0.645 0501

An

B o
il
| Y
O}L; Oﬁ

(Bh) NK AME & 9 A=A ST AA 29
O NK celld] & % Ax=A FA %0
o

& @ A% NPT gz
J

A A e At w4

ol 7} Atk NK Az 2 Al

FHE) AP # kel Aolol dF KAH(FE2 RS AT A5kl T-testE A
Asgor, BE FHEe 957 5%0A AT el Kol Fol7 Gtk
Table 7}-31. Baseline statistics and homogeneity test in pre-NK cells of subjects
Variable Group Average Std Dev. t-value Pr > |t Pr > |wl
v o | HET 12433 5.892 -
NK A X 4 REED 14540 5586 1.00 0.3235 0.097
Cytotoxicity o) = 6.440 4,692
- — -1.2 2412 Nl
el (10:1) AT 9.407 8.307 0 0 0.168
Cytotoxicity o =+ 9.127 4.703 B
(201) AdZ | 10887 | 7633 076 | 04534 | 0663

Table 7}-32. Baseline statistics and validity test among test subjects for NK cells

Variable Group Average | Std Dev. t-value Pr > Itl | Pr > |wl
Zt . :
NK o 1.293 SO o 0.461 0.165
M X 5 Al ot 0.280 4.268
W2 Cytotoxicity o] = 1.080 2.939
-1.88 0.071 0.213
3 (10:1) AlE Tt 5.300 8.203
ici P -2, .
Cytotoxicity |3 2.480 7530 19 0.068 0.123
(20:1) A& T 2.567 7.011
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BH-1. ARk E A AlE () eAd)

dESEEE

- oA A AEs AAFE AR Astel AF dAW 28 AYS Sk Table B-1
3} g2 BRI ARt we Ml APRez w799

Table E}-1. Composition table for making apple beverage (prototype)

(49 mL)
Sample(A+ &5
A8
C F
AP =2 15 15
A E 891 (40%, w/w) 25 25
H9(40%, w/w)) 0 0
EE=(20%, w/w) 10 10
TAAH10%, w/w) 1 1
A} 242H10%, w/w) 8 7
e (1%, w/wW) 10 5
S (FAF=N) 5 1
1 E(10%, w/w) 10 10
AL 3F 0.01 0.01
2 HH] 2 AFO] = (5%, w/w) 0 0
&7 16 26
dx7 4 X X
FHA 100.01 100.01
Table E}-2. Composition table of apple beverage
(4¢: mL)
vl o
az Sample(A} & =)
K L
Ab2FE 2~ (ml) 10 10
A ' (40%, w/w) 0 25
H3(40%, w/w)) 20 0
E=(20%, w/w) 20 5
TA4H10%, w/w) 1 1
Ay 3FAH10%, w/w) 2 2
#AE (1%, w/wW) 5 5
g (FAFEA) 1 1
£ 0] 5 (10%, w/w) 10 10
A} &k 0.01 0.01
2~ EH|H] 2 AFo]l =(5%, w/w) 0 0
=T 31 41
a4 4 ) )
A 100.01 100.01
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oft

& 5743 A7 Table BF-39F b AlAIE Cel M pHe A,
okout, eapelule] & A7k gl Ae® Holu.

Table E}-3. Analysis of pH, acidity and sugar content according to the ratio of apple juice

Sample(A1 %S &
C F
9 % (°Brix) 175 17
pH 3.04+0.01 2.98£0.02
Acidity (%) 1.06+0.01 0.93+0.02

~ A AE pH, AbE 2 DR2 =Ae AT Table B-49F 2t pHY AR A A o]
2ol 7 o, Abaatbe] e Yo mM Atk 04%°]dtE YEWth 33 I=
o] HA7IE A AE KRt Agy o] H7tE AAE LoA 9E3HS 1 BrixdE ¢

k)

A ehte 2s g9 @ & gtk
S ARE T EA AAEES ol g3l oMt 445 W #ERst @ A Tt
A A FE B 2luko] ZFatAl =AA FAAT ALate] RS GHE S 8o,
Z A AE LS ol&3le] B35 H7F 3 A3 Table BF-59F 2l A A% Lo £2 < 9
o= At Alzpure] R&su], Algte] b, ¥ o] ZHEshE AL mgth o
Frarste], 3 AAFANAM = ALHF 20 AR AR T E£FHES G st Al
sha ) st
Table E}-4. Analysis of pH, acidity and sugar content in apple beverage
Sample(A1 & &
K L
% (°Brix) 14.8 15.7
pH 3.24+0.01 3.08+0.02
Acidity (%) 0.36+0.01 0.31£0.01
Table E}-5. Sensory evaluation using prototype of apple beverage (sample L)
SRy S Al gk ok Ry 9o AAA A gk
6.7 7.8 6.1 7.7 7.3 6.1 7.9

N

M Y X

2

FAY A AFEL AFAE o] Fsto] AR ALNES HHE v AltEs IR

Oﬂ ARH40%, w/w), T3(40%, w/w), EEZF20%, w/w), TA42H10% w/w), AFEHAF(10%
w/w), FE (1%, w/w), Bd100C, 5%, FAFEN), EHE10% w/w), AHEFS Hrhete]
A &R ALE AW THTable B-6). B5H7F AT AFharo] REa)a, *‘7*%”4’ st
o Asttti oo Al AMTw, 5o g

dvh #ws@sk A g pAAsnn B9 AAE Q

aF AT,

]_
A T A %—%% B 4]

229

o AlAE O, £ A=t



Table E}-6. Composition table of apple beverage

(TF91: mL)
9= @) P
AR} 2~ (mL) 13 10
A 'H(40%, w/w) 23 5
T (40%, w/w)) - 15
EEF(20%, w/w) 5 20
TA2H10%, w/w) 05 0.5
AL 3AF(109%, w/w) 2 2
=€ (1%, w/w) 5 5
S (A=) 1 1
&0 E(10%, w/w) 10 0
AFat3F 0.04 0.025
ZHH] @ AFo] =(5%, w/w) - -
8T 40.5 415
dxe T4 0 0
A 100.05 100.025

- AAE 0% P =+ 15 °Brix® Afo|7} glloem™, pHel A== pH 29, 4H= 03%% &
Aolg molx AATh AAE Pel W@t A AAAQ ute] 2L Egrow, ApF s
4 10% A7bE A Aas gol Frke olxe] glont, A4zhe] wEo] UT ZekAl vhehy

AAH oz gt o] 8E & o Rrh: B W AAFE 0F of
sto] 7AMe R WeAsk @ A @ Fv, YAz sl A 6% ol gel ¥

A4S digton o] 2 o] &3ale] ALHF A Al A3

Q
)
KX
T

2
N

2
0,

i -
ftlo
=
(R
o
ol
Rl
24
o
k)

E}-7. Analysis of pH, acidity and sugar content in apple drinks

Sample(A+3& &)
@) P
3 % (°Brix) 15 15.1
pH 2.90+0.01 2.86+0.01
Acidity (%) 0.30+0.01 0.28+0.01

E}-8. Sensory evaluation using prototype of apple beverage (Sample O)

ol cadl Ak iyt Rt EiRSAe AA A g
6.6 6.3 6.13 5.0 6.13 1.5 6.0
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B2, 7 Ald e AEaAer a5t 7HAsE 9 Axdw Az (F)LAH)

1) A5 2
(7h A=t A AlA

- A1xE AT A4S 250 gol S 500-1000 mLe 22 F A=9AE o] &ate] 134
= AT Aed(dmd 5 84 =2d)S AT F SRTFE Wbete] 24 3
S 53] A% sttt EalE A 90CANA AXAA LAZ AR

2>

2 A< A

Figure E}-1. Baked egg shells before and after pre-treatment
3 AlF A4 200 g& H7Fsle 3¢

() Az ZF Ax
- AR ZEE A%, APk AFE 13%) 1000 mLel
oF £ 7) WA pH, A% 2 dwlAgs =431

- 3 7 -
Table E}F-9. Change of egg sell state according to washing and vinegar immersion time
39 & S

=

0 ‘%‘ —3H
: i

nAH AR >

< HHE 485 >

< HAH ds5 >
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Figure E}-2. Solubilization of baked egg shell obtained by different treatment

(th 23 5 2%
- 3 FAS 3HAE o] ol EARE AAG g 12 93, o] F A=A E o] &5
R 2x} T T FHUYHE o] &3 3A FHES o]&sto] A xedA Zj}%% &3l &
JJr Table B}-107 2t} 234 g golA HE 3U7-A] pH7F 475904 4.8
T 736%°A 658%= At A¥E ®How, 33 i EC] 3Y %%H%:iﬁr pH 4.84,
= 6.0:%, oA &eF 4 mg/mLo= o] ¥AQl Eﬁﬂ]- T AYE vgo Rz 3
A &fste= Aol M HAXxHOE FE

N
o

HU

ol\

N

N

SE
o o

]
=

Table E}-10. Total acidity and protein content of baked egg shell solubilized in vinegar

22k &% 32 &4
|3 Az (days)
1 2 3 3

pH 4.75+0.01 4.82+0.01 4.88+0.01 4.84+0.01

Total acidity (%) 7.36+0.12 6.76+0.04 6.58+0.03 6.03+0.16
Protein content

2.11£0.03 1.7240.10 2.02+0.03 4.00+0.07

(mg/mL)

S AR e Az B ICP 2AE 2 2
, 36 mg% vl 1dls, 25 mg% U= EJ?} TS Srstar o, Aol 04%9] ¢
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Figure E}-3. Vinegar fortified with egg shell calcium (prototype)
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g Taste
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Figure E}-4. Sensory evaluation of rice cereal soup with vegetable protein meat

Cwerall

g Taste
acceptability

Flavor

Figure E}-5. Sensory evaluation of rice cereal soup with nugget protein products

Owverall

oy Taste
acceptability

Flavor

Figure E}-6. Sensory evaluation of bean protein slice products
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Figure E}-7. Sensory evaluation of soy protein chunk products

Figure E}-8. Shape after crushing of soybean protein chunk products

- Figure B}-94 5 & @9 HAE

3 ke of Table EF-11= 7}
o Azt ¥ d

2 REEe A WA
SAAE Ak WALl ol w3 & =ARD, Fo ud FuE APt
A7 HT AFA % AxS A F 15wt 23 B 497 MR w9,

Table E}-11. Ingredients ratio for cereal soup with crushed soy protein chunk and mushroom

Lo _ oAl g F T3
dm sl 4AA nu gl W oy A2 A
55.00% 21.82% 0.18% 10.00% 10.00% 4.50% 0.50%
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Overall

Flavor

Figure E}-9. Sensory evaluation of cereal soup with mushroom and chopped soybean protein

chunks

- HAEFHA YA yE=E FEAn 53%, dAn) 21.82%, AAG 0.18%, WolH Al
o 45%, T F a3 10%, A8 7 05% S E3tsle] Axd = A Eo] T}

A R
A A4 etin gaEth 4% WAl % 242 @4 4RR 2 g W7 Qo) A, 4
xR B WE el FAEY A% 9 )

Figure E}-10. Cereal soup fortified with mushroom and soybean process products

236



=9 dAYdAS 108 A NS Hdt F MSG 3%
S 5% HE3e 160 rpm, 42TColA 2¥€ZF 12 1
Zt H“’E 3} ‘ﬂr 174} NEddasd 2o AsS S3A717]1 918 skim milk 1%9}
glucose 2%5 F7Velo] L. plantarum K154 5 1% HE3sto] 22 ikt H3 & 53
GABA A2 HA 3 A48S 39 tH(Figure EF-11).

Dendelion
(Dilution x10) Fermentation
l (42°C, 160 rpm, 0-2 days)
Sterlization (121°C, 15 min) l
l Skim milk 1%, Glucose 2%
MSG 3% l
’ Lactobacillus plantarum
l K154 (1%)
Bacillus subtilis HA (5%) l
Fermentation
l (30°C, 0-7 days)

Figure E}-11. Procedure for GABA production using Dandelion

O WEw dade] ;mxt Hg Azt wE AIHEE YA
I 8]2ste] MSGE 3% H7bstal 12k dxa Ha 5 42TolA 2¢3t &
ok HEwEYe %x7] pH A= ZH7E 567, 0.12%°]H, @& 294 pH 6.95%
, AP 0.09% % 748kl tH(Figure BF-12). HEWEH Y nxd AdFE 2F 29
90x10° CFU/mLZ e}y th(Table E}-12).
BavlEde d4E SFY dxE9 W= Figure EH-139F 2ok 1%
ol wel dHE e FUtste] 2E 2d A 14%E FUtsien, A
0.3 Pars"ll Al @& 294 211 Pas"® 2¥ & A4 F7tsts AS &

T~
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Figure E}-12. Changes in pH and acidity of the Dandelion fermented by B. subtilis HA

Table E}-12. Viable cell count of Dandelion fermented by B. subtilis HA

(CFU/mL)
1% fermentation time (days)

0 1 2
2.00x10° 1.08x10° 1.90x10°
2 3

5
- 16 [ 24 5
£ Jo &
= =
E 12 | I 18 ¥

=
o E
v -
EO.B F 1.2 g
=04 | y 1968

0 st - 0

0 1 2

Fermentation time (days)

EmEHEE e 8 ok E-3

Figure E}-13. Changes in consistency index and mucilage content of Dandelion fermented
by B. subtilis HA

@ WEY Tade Aiwt g Aol & GABA A4E A s}

- HEy Hagds 10w Xt MSG 3%E #H7bste] 1x nxa g 29 ¥ skim milk
199} glucose 2% H7Vsted L. plantarum K1545 o] &3te] 7] 5A ofw]x=2kel GABAAAE
S HAZ oAtk s 1A Lzt Ha o] pHeF e 77 6.95%. 0.09% ¢ A éi’}l’;‘f

Fg7F A HA pH7F A4St g 3do|= pH 4.75, 7ol = pH 461% UYERSET
=9 Yade] A= HE 39 0.71%%E 7P Egoen ofF Fhaste] g 7del 052%%

=

(4" ml
\l
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el tH(Figure Bl-14). 2& 39 o] GABAS] A4tel we} pH7F 46082 FAHL A=
T3 oF 05% = HAaEE AEFS A
- sy EdrFole] AT WalE Table B-139 2l nx#S 27] 1.90x10° CFU/mL
A A wE7E APHEA skl 22k BE 796 500%10° CFU/mL=E e O T,
194 3.00x10° CFU/mLZ 7}g %A ety ol F wg 747X 2.50x1o8
AE g3t

AbF o Wb g
CFU/mL% A

_ Er_]_%g.] <. 5ty
Pa-s"e 2 =A 7+
E}-15).

- WEY Ta 2
TLCE o] &-3}¢]
FEsH om,
= g 39 A

GABA &2 Apo

r
o
3
fol
2
L Lo r1r
ml
BN
M
g -
ot
i
8
kl
P
=
(2
b ok
o
V)

Alell A 2z Zabdg 194 0.06
14& 719 dehlA &tk (Figure

of W& glutamic acid A3 ¥ GABA A2 F<lslr] 9siA
tHFigure E}-16). Glutamic acide= 22 &3 1 ‘?:_1 A 05% o]st=
B GABA7} 0.25%°] AAHAY. FEHo 99 glutamic acid
ABAZ #3t=o] GABA de oF 05%= ‘)rE]rM_—Uj] 34 o] F

ol
32 FD1'

].

=3
oz
N - E o
1o,
-{m

2 O
32
o

8.0 - 1.0
4 0.8
6.0 |
A 1 06 ¥
T 3.0 | _g
/ { o4 J
20 |
1 0.2
.0 0.0
L] 1 3 5 7
Fermentation time (days) O pH —O— Acidity

Figure E}-14. Changes in pH and acidity of the Dandelion co-fermented by L. plantarum EJ2014

Table E}-13. Viable cell count of Dandelion co-fermented by L. plantarum E]J2014

(CFU/mL)
2" fermentation time (days)
0 1 3 5 7
Bacillus sp. 1.90x10° 4.50%10° 4.50%10° 2.00x10° 5.00x10"
Lactobacillus sp. 3.60x107 3.00x10® 4.50x10® 2.50x10° 2.50x10°
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Figure E}-15. Changes in consistency index and mucilage content of Dandelion co-
fermented by L. plantarum E]2014
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Figure E}-16. Glutamic acid conversion and GABA production by co—fermentation by lactic acid
bacteria
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Figure E}-17. Cytotoxicity of the samples in HepG2 cells
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Figure E}-18. Protective effects of fermented Dandelion against t-BHP-indudced oxidative
damage in HepG2 cells
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Figure E}-19. Cytotoxicity of the fermented Dandelion in RAW 264.7 cells
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Figure E}-20. Nitric oxide production of fermented Dandelion in RAW 264.7 cells

Figure E}-21. Manufacture of beverage with fermented Dandelion (prototype)
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Figure E}-22. Preparation of fermented roasted brans by Bacillus subtilis HA
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Figure E}-24. Viable cell count of the roasted and black rice fermented by B. subtilis HA
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Figure E}-25. Changes in consistency index and mucilage content of the roasted and black rice
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Table E}-14. Moisture content and solid content of fermented black rice extract (Before and

After Fermentation)
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Figure E}-26. Cytotoxicity of the fermented black rice extract in RAW 264.7 cells
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Figure E}-27. Nitric oxide production of the fermented black rice extract in RAW 264.7 cells
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