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SUMMARY
(Y29 0ok

oL

[. Title

Improvement effect research and functional product development in

brain function of Yangha

II. The purpose and need for research and development

- Improvement effect identification in brain function of Yangha

- Utilization of brain function improvement effect of Yangha and Customized
brain function product development of Yangha

— Development of product quality characterization considering consumer
preferences

- Maximize revenue of company profit by the development product sales

- our country good agricultural excavation against Nagoya Protocol and

securing intellectual property rights

[I. Research contents and scope

- Improvement effect in brain function of Yangha, identifying through in
vitro, in vivo test
- Safety checks of physical, chemical and microbiological characterization
for prototype
— drink receipe development & prototype development which is utilized
for identifying brain function improvement effect of Yangha and prototype of
a drink recipe
— Functional prototype of beverages and other physical, chemical and

microbiological characterization

IV. Study results of research

— In vitro, in vivo test for idenfitying of brain function improvement

— Safety checks of physical, chemical and microbiological characterization
for prototype

- prototype 5 kind 20 type development for identifying Improvement
effect in brain function of Yangha (Drink, Pill, extract, powder,

capsule)



V. Research result and result utilization plan
- Result name
— Utilization of brain function improvement effect of Yangha and Customized
brain function product development of Yangha

- Performance utilization plan
of prototype 5 Kinds 10 types — children's drink two kinds (children

Red ginseng and understanding, Children red ginseng and Growing,

dementia prevention extract 1 kind)



CONTENTS
(@ & 2 2

Chapter 1 - Overview of R &D Projects
- Research and development purposes
* Investigation of Improvement effect in brain function of Yangha
* Utilization of brain function effect of Yangha, Customized brain function
product development
* Quality Characteristics Analysis of Product development Considering
Consumer preferences
* Maximizing corporate profits because of sales development of products
- Necessity for research and development

* Soclial needs due to the increase of degenerative brain diseases because of
the aging society

* Customer request increase for Health function food of Natural material,

consumer demand increases because of Side effects of Medicinal drug
* Korea Good Agricultural excavation & Securing intellectual property rights

which 1s compared to Nagoya Protocol

Chapter 2 - Present condition of Domestic & international

technology developments
- Korea : Component Analysis of Yangha

- England & USA : brain function improve effect of Yangha

Chapter 3 - Performing & Result of research and development
* Theoretical and experimental approaches method, research contents, research
result
- No.1 Collaboration organization : PANAXKOREA CO.,LTD

* Establishing optimum manufacturing techniques of Yangha related functional

products
* Prototype manufacture of Yangha powder - 150mesh Pulverization

* Yangha concentrated extract & powder, pill product manufacture 90°C 5 hour



extraction 8 hour concentrate 45°C 8 hour dry

* Prototype manufacture of Yangha extraction concentrate 90°C 5 hour

extraction 80°C & hour 25 Brix extraction

* Yangha drink manufacture 75°C 20 minute pasteurization after adding sweetening

agents & functional materials after 90°C 5 hour extraction
— No. 2 Collaboration organization: Kyonggi University

* Experiment through cell injury model which is related to excercise functions

*

PD cell model MPP + Toxic conditions setting

*

Utilizing Experiments of Cell that related to Cognitive function
* ACH Activity assessment in AD cell model
* Animal cognition model setting in AD cell model

— No. 3 Collaboration organization : Hoseo University

*

Yangha ingredient analysis by AOAC law

*

Yangha extract Characteristic analysis by DPPH alc ABTS radical elimination
ability

*

Yangha drink ingredient Analysis CR-10, Minolta Utilization L value, a value,
b value Measurement

* Consumer preference survey of Yangha - evaluation item 5 article base

after inspection personnel training of 15 person
Chapter 4 —Goal achievement and contribution to relevant areas

* Annual Research objectives and evaluate achievement of objectives based on
research and development, etc. The idea and the contribution of the technological

advances in the technology for related fields

-No. 1 Collaboration organization : PANAXKOREA CO.,LTD

100% achievement for optimum extraction condition of functional
material related of Yangha

* Yangha powder prototype manufacture 100% achieved

* Yangha extract powder prototype manufacture 100% achieved

* Yangha concentrate prototype manufacture 100% achieved

* Yangha extraction drink prototype manufacture 100% achieved

* Yangha mixed powder dementia capsule prototype 100% achieved



-No. 2 Collaboration organization : Kyonggi University
* cognitive function protection effect & motion function for Yangha
extract in cell model — 100% achieved
* dopaminergic neurons impairment protection by neurotoxic of
Yangha extract - 100% achieved
* Brain function improving effect verification of material in animal
models 100% achieved

* SCI listed 1 case, the non—-SCI announced 2 cases

—-No. 3 Collaboration organization: Hoseo University
* Drink ingredient characterization analysis ,extract ingredient
analysis, ingredient analysis of Yangha - 100% achieved
* publishment schedule in thesis - 1 case and of Submission— 1 case

* degree (MA) emissions 2 people

Chapter 5 — R & D results and performance utilization plan

- Practically industrialization plan
Five kinds of products developed 10 types of children's drink - two kinds of
children drink and one kinds of dementia prevention of products — 1 kind

— 3 kinds of products to maximize production after sales promotion

— Patent applications 3 case and patents registered 2 cases scheduled

Chapter 6 - International Science and Technology Information

gathered from the research and development process

- Improvement effect in brain function of the Yangha thesis identified: the United

Kingdom and the United States of 3 case

Chapter 7 — Research facilities & Equipments
-Evaporater With A-pump 1 unit Buying

- Microorganisms microscope one purchase

— Colony County lset buying

- Electronic Scales 210g / 0.01g Purchase

- Scales for analysis of 210g / 0.1mg Purchase

Clean Booth 1lset Buying
DISINTERGRATION TESTER 1set Buying

A warm water bath 20L 1lset Purchase
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Sample (ugymi} 825 125 250 62.5 125 250 &62.5 125 250 62.5 125 250
=22 === ZZCH == CH
EtOH D W EtOH D W
AChE inhibition (%) ;g EtOH el DW 2 EtOH 2t D.W
62.5 pg/mL 20.54 31.77 34.19 39.81
125 pg/mL 32.89 39.60 31.27 42.28
500 xg/mL 45.65 37.60 32.51 47.05

Fig. AChE inhibition assayE &%t &l ¥e] W 2F52 9 F= fuld & FEo&4
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Scopolamine< muscarinic receptor®l] 43 A ACh, ATROPINE AND
(antagonist) & 2ZFg-3}o] acetylcholine (ACh) RECEPTORS

1 89 Age " st A A A
EAQT= AAFAGEAZ SFAAA AN 9

A8k 71edel To% EE sk ACh e

ol EERYA TH A9 BE &% 7= Scopolamine % QX Fof =

=
E5d o] 2338, Scopolamine muscarinic receptor®l| antagonist® Z+-g3}o] AChi'qL
FeA e 43S wald. 283 ACh neurotrnasmitter A&k 7FA=E Qdto] 7)o} <l
219 Folg doAAdTEE AT 678 ALY AHAAF AR APdTEL 1247

light/dark cycle® W3 $A AT 259 559 st A Alret 52 A
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| Scopolamine (1.2 mg/kg) injection (i.p.) | Analysis

| | | L vl
day — 1 1 1
(8] 74 a8 =)
Male I I

o~ 6-week old NORT day 1 I Y-maze
. ICR
LT NORT day 2

Fig. ¢ate] AA A & F7F A, AAZN gD g5s 9% Ad A=

@ =A<12143 (Novel object recognition test): object recognition tests $HEZ O] &+
= 2 7199 M adE 5457 A e AP dEA, 30X30X60 Z7]e] FApzbe ub

& EAE AR £ training FF A F5A1Z =4 o vlE] A2 EA
= §AstE Algte] SUtE= AES mleltste] AdE E=EFSQit A3 k& % memory

index = (exploring time of novel object) / (total exploring time) 2 3} 43}t

@ Y- vZF A (Y-MAZE test):Y—-maze testt FHREZHS 7|7 H
A aHRE S A%t s AARdEA, YA § FE2 AY

A9 HARE 715349 spontaneous alternations T1-3F%}
(h A4

@O NORT 435 o]&3t Scopolamine +

@p ICR% male mice® scopolmine

o, ME

A Ask ZdE& NORTE ol48) Agds & dx
scopolamine 1.2 mg/kg ©3] FoolA AT thH] FAA SR F23H(p<0.01) A A
35 UERES 93 (n=12/group).
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Myoga/scopolamine treatment

Housing
7 day 5
ICR 6w e i ; 1 day ! 1 day '

1 t 1

Behavioral tests

Fig. <ste] 1A 7MAd &5 H7HE A A4 2A=

(Novel object recognition test): $HEZ2 st& 4 7|98y /|4 a3=
b A AARARA, 30X30X60 =719 AARGE il £ b4 vE =AE
HiZ A7 % training #ZHOlA F5A12 Ao vl MZ2L =A4F @A Aol F7Hy
= AT¢E ot dxE E=Esk9th A3 3> % memory index = (exploring time of
novel object) / (total exploring time) % &} =733t}

@ Y- "R AP Y-MAZE test): FHEHDS @779 2 33t 7199 Wd a34E S35t
7] 98t AsAPRdEA, YA 3 T2 AP TES FY F A sE 24 HAERE
7123}y spontaneous alternations -3}

() A4z

O &t + FEETL 43 S FE2ES] A5 ol 78 EEoA BRE a5 v 3
7}

) EAJAAY A7 dxzade AR EAE sk Hl&o] 64.57%R0Y ST
47.50 %=Z AMEL =A ] 7140l ol Ag &Rl itk AN ET R AFEE Euld
A ForE 59.61%, ¥t & FEE FoTS 65.43%, II dEE FEE FAATS
64.77% % MEZE =A 714& vHetton, gat FE=¢ g8 FddxT 555 oY
o] IAA I NAE As Gttt

@ Y- vy A Ay A& AASE HEo] 54T 44.47%% Sotbl & Fel ok
th U zEro R A TdHdE T 56.80%, U F FEE FIFES 59.26%, &
3t detE FEE FoIwS 55.76%% A& A wHo] F4HE RS KT s FE

Fo s PTET BEE ol¥e] AXNAHI ANY AE skl
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(D Fetal hippocampal astrocyteE vl%ks] NGF A% =7%: SD A rat A5 142 &jn}
Z2S vhglete] 714 2 dissociationdt T w]F 9 F2] A7l astrocyteol] UeF F FF
o 2441%F AEs ¥, NGF Ad%S S48
seeding Myoga treatment NGF ELISA kit
Vo Tdays | ub |
Hippocampal : 2R
e ————
astrocytes
Fig. ¢she] NGF 8497 =4 &¢ 9715 A% 49 2A=
@ A5 hippocampus®A] NGF €% synaptic activity ¥ @z wagr 57 A%
=
< A 6579 AR AAF AME. APFE 1247 light/dark cycle®] 23 34 474
o 259 F59 AsA AREE AR =2 ArEAl AFSsES st 7Y FQk 84
of ASA4. ntx 2] (hippocampus) & A &8t AlgA JA 9 7kA

1 &
A (sypaptic activity) & &elg &=
=
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post—synaptic activity; PSD95)

&l
Q= A 2% (pre—synaptic activity; synaptophysin,
o] &slo] Gz wegrs 435S

ICR 6w l o

Myoga treatment
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7 days 5 4 |

—»

Western blotting

Fig. &38te NGF 93 AlMIA7IAAY 34 a5 H7hE st A48 ~A&
) A4y}
@D <Fsf 5 %%% 50, 100, 200 xg/mL& 24%]1 gst & NGF =S =43 43
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A A &F3]: Neurotoxicology. 40 (2014) 23-32

PecuroTaxicology 40 (2014) Z3- 32
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NeuroToxicology
F i\l \il 124
Donepezil inhibits the amyloid-beta oligomer-induced microglial @mﬂmm

activation in vitro and in vivo

Hyo Geun Kim ' Minho Moon "'Z_ Jin Gyu Choi “. Gunhyuk Park“.
AejJung Kim*“, Jinyoung Hur <7 Kyung-Tae Lee <, Myung Sook Oh =<~
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donepezil treatment suppresses astroglial activation in a tauo-
pathy mouse model (Yoshiyama et al., 2010). To date, there has
been no report on the effects of donepezil on the ABO-mediated
activation of astrocytes. Thus, to evaluate whether donepezil
influenced astrogliosis in viw, we assessed GFAP, a specific marker
for astrocytes, by immunostaining in the hippocampal region of
mouse brains. ABO, .q-injected hippocampi showed a significant
increase in the number of GFAP-positive cells. In donepezil-
administered mice, GFAP-positive immunoreactivity was de-
mased sngmﬁcantly (Fig. 5). Thse results mdzcate that cognmve
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MPTPE $%% Parkinson' s disease & Zgo)A]
FAFa7E 53 S99 oA AES &3

uAs”, a2’ FuA’, 2o’ enst”
1o Z8|gta nbdsbel vhieofopgatetat, 2 ¢ e\t ofgtdigt stefalat, 3 1 A7 diFeletdEte

Thuja orientalis leaves extract protects dopaminergic neurons against MPTP—induced
neurotoxicity via inhibiting inflammatory action

Gunhyuk Park", Hyo Geun Kim’. Mi Sun Ju®, Ae=Jung Kim® Myung Sook Oh"*

1  Department of Life and Nanopharmaceutical Science, Graduates school, Kyung Hee University,
2 Department of Oriental Pharmaceutical Science, College of Pharmacy Kyung Hee University,
3 The Graduate School of Alternative Medicine, Kyunggi University

ABSTRACT

Objectives : The aim of this study was to investigate the protective effect of extract of Thuwia orientalis leaves
(TOFE) against 1-methyl-4—phenyl-1,2,3,6—tetrahydropyridine (MPTP)-induced neurotoxicity by inhibition of
inflammation in in vitro and in vive models of Parkinson's disease (PD),

I R TP T 1 e AT R T 1 Yot frmenoda

o) g4% st
2 AelE TOFES olgstol delasiEolx Lps

g MPP'] jit AIE HE EilE Slsgon, $Eud A 2
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oe NOZ Aol $ol SA AEide By onjep  IPET(1ZI05-02-1-HDOI0)" of 23 olFeid A3

iNOS, Cox-2, ¥AgHE ulAlolaAE7}l oA Eglct 3t

MPIP S5udoy maviqz ®£31 94 94 25Eg

o, ¥o @23} Balo] Qi volAE B YA References
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Effects of Korean Zingiber mioga R. (Flower Buds and
Rhizome) Extract on Memory

Kyo-Hee Cha', Myung-Sook Oh', Hyo-Geun Kim', Sun-Hee Lee',
Kun-Sub Chung’, and Ae-Jung Kim'

'Department of Alternative Medicine, Kyvonggi University
“Department of Life and Nonopharmaceutical Science, Kvung Hee University
.Umurrru‘ﬂ! of Food and Nufrition, Shinhan University
"Division of Biologioal Science and Technology, Yorsei University

ABSTRACT Ths study mveshgated the biological actoaties and effects of Koreen Zingiber mioge R (Hower buds
and rhizome) on memory The general compomtion, minerals, ant-oxidative activities, and AChE inhibitory effects
were analyzed, and WORT (Movel object recopmbtion test) and Y-Maze test i vive were performed. The general contents
(mastire, cride Bt crude protein, and cride ash, wet basis) of ZB (Bawer buds) were 01.96%, 0.15%, 1.99%, and

zAtel 2

E 47 IPET 2874 E71 241G e) Ades
FHdE |979(112106-02-2-HD040).

3 er&ds ¥2H 49 (F19% SCIg =% 1¥9)SCI(E) =&

E 1 oA A]: Phytotherapy Research
F1 oA =EAE: Zingiber mioga extract has memory enhancing effect
through regulation of nerve growth factor
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A &-1: Physicochemical Activities and Quality Characteristics Modified Cinnamon Punch Prepared
with Yangha Bud(Zingiber Miogar R) (2014)
Ae-Jung Kim#*, Ji-Yeon Kim, Su-Jung Lee, Nariyah Woo
Dept. of Alternative Medicine Kyonggi Univ., Dept. of Food and Nutrition Bucheon Univ., Dept. of
Food Science and Technology Hoseo Univ.

This study was performed to investigate the quality and physicochemical properties of modified cinnamon punch
prepared with ginger, raw Yangha flower buds(Zingiber Mioga R), and cinnamon and sugar. Modified cinnamon punch
was prepared by raw Yangha flower buds instead of ginger, the levels were at 0, 25, 50, 75, and 100% of raw Yangha
flower buds. Antioxidative activities were measured by scavenging activities of DPPH radicals, ABTS radicals, , , No,
and acechylcholinesterase inhibitory effect . For analyzing quality characteristics, proximate composition, color, pH, and
sensory evaluations were measured. As the using content of Yangha buds was increased, L-value significantly
decreased while a-value and b-value were increased, respectively(p<0.05). In the sensory evaluations, the samples
containing 50% and 75% Yangha flower buds obtained better results in attitude. From these results, we suggest that
Yangha flower buds is a good ingredient for increasing the consumer acceptability and functionality of cinnamon punch.

g3

AZZ71EE A4 1059, HAS A2
I

SHAY #3d 71dd

E=PdEds

2014.04.26 ~ 2014.04.26
el LE=ENT

AR Z71EE A 1059 719 2014 SFS&0 3

A &2: Antioxidant Activities and Quality Characteristics Sulgidduk Prepared with Yangha
Buds(Zingiber Miogar R) (2014)

Hyun-Joo Lee, Myung—Ryun Han, Ae-Jung Kim

Dept. of Alternative Medicine, Kyonggi Univ., Dept. of Food & Nutrition, Hyejeon Univ.

This study was performed to investigate the antioxidative properties of Yangha Buds(Zingiber Mioga R)
and quality characteristics of a Korean steamed-rice cake, Sulgidduk prepared with Yangha Buds juice.
Antioxidative activities were measured by scavenging activities of DPPH radicals, ABTS radicals, total
phenol content and total flavonoid content in Yangha Buds(water extract and juice). Sulgidduk was
prepared by adding Yangha buds at 0, 1, 2, 3, and 4% of the juice. For analyzing quality characteristics,
proximate composition, color, texture profiles, and sensory evaluations were measured. As the adding
content of Yangha buds juice was increased, L-value significantly decreased while a-value and b-value
were increased, respectively(p<0.05). For the texture profiles, the control group had a higher score for
hardness as compared to the case groups added with Yangha buds juice. Springiness, chewiness and
adhesiveness were not significantly different among the groups. In the sensory evaluations, the samples
containing 3% Yangha buds juice obtained better results in attitude. From these results, we suggest that
Yangha buds is a good ingredient for increasing the consumer acceptability and functionality of Sulgidduk.

B k!
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uigleh AbgE T WA (standard plate) £ L=97.26, a=0.07, b=+1.86°]31°o 7z 2
AL 33] WSkl @2 ghe ol &dte] B FFHEAE el

()%t = w55 ol &3 a5 AEI) 9 pH

ksl ()= o] g3 =AY A5 pH#2 pH =%47](Lab 870, Schott Instruments,

|
Mainz, Germany) & ©]&3s}o] 33] HHg =43 & H 73t =2 et

7h g FEEFAE ol&Y 58 (¥ FAkE 24 v

Blois® W& Wste], AlE 100 gLel 1 mM DPPH £94& 71ste] A2, ¢halea] 30
A 5 517 nmelA FHEE SAsIT A g T8 AR W7 B
R olw] tF& AlZEi= L-Ascorbic acid(0.1
33] WhEsto] Fgho® Artsgitt

(2)ABTS =d# &A%

ABTS 7.4 mM¥} potassium persulphate 2.6 mM< 3t 5<F Ao WX ste] ABTS <
o2& BFAMNZ F o] &NE 732 nmelA FFE #kol 0.7£0.030(mean+SE) 7} FHEF 1
X PBS®E gAstgitt. 845 ABTSE9 950 uL°ﬂ T MR B0 puLE 7ehd FEE
o] WstE AT ABTSe 93 & #abste e A3 7E9 v37e S35 Aol &
MEEE TS

(3) Total polyphenol &r&F

Folin—Denis W®eo] 23], %% 500 xLE F3o] Folin—Dines reagent A2k 50 gL
& 7k § 3WAF WA ¥ 10% (w/v) NapxCOs €9 500 L& 7Fsto] 1A13F &<t HA|gh
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% 760 nmolA FIFEE SAHSIY. F HE T2 tannic acidE o] g3t AT ETFo7
Pt

sF
S vlEF O 2 tannic acid® $H4FEFe] e QLT

(4) Total flavonoid 3F

Mello &< WH3Pst W] oz}, FFE 20 pLlo| EtOH 80 pL& st 2%
AICI3.6H20 100 pL& 7Fato  37CelA 587 whe 5 430 nmold EF3=S 538
o & EYE ol S ruting o]gste] AT BEIHES WP OE rutin®

SIREISENTTICE

FeH(ZEU)E ol &3 FAY AR TS 1578 AALYAES e AdEz 9
FrtdE sl distel d¥e s SHERFE AR ts dF7HE AT AlEE 1
3] g Folxlol ol AlFsttt HA7FEES M (color), & (flavor), @i (sweetness), A=

¢l Zk(pungency), AWHA <l 7|5 % (overall preference)® A3t o, 7|3 57F =&5=

I}
rlo
X
5y
|
N
rlr
ﬂ
o
B
kit
i
tlo
>
ofo
ol

2
o

Mge F43E 20~30th &M 50 S o= st avAF Bs FUHE AAsEIY F
7F A=A Ao HA3 FrEEESl didte] AR dWs 3 5, AR 138 Fo
Aol dol AAEAT H7EELS M (color), & (flavor), @ (sweetness), A=<l ok
(pungency), HARFAQl 7]% % (overall preference)® A3t oH, 71357} =&

Ars 7o 731 AENS ARk g A AE oFst e Aol drjE = E

AHAIE S PAHAES vl o 7 Al el
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Table * . Formulas of cinnamon punch prepared with Yangha flower buds
Ingredients(g)
Samples Cinnamon
Ginger extract| YFB extract Black Sugar
extract
YFBO 100 0 50 15
YFB25 75 25 50 15
YFB50 50 50 50 15
YFEB75 25 75 50 15
YFEB100 0 100 50 15
YFB : Yangha flower buds.
YFBO: ginger 100 : Yangha flower buds O
YFB25: ginger 75 : Yangha flower buds 25
YFB50: ginger 50 : Yangha flower buds 50
YFB75: ginger 25 : Yangha flower buds 75
YFB100: ginger O : Yangha flower buds 100
o} &FetE o] g3t AV|W vjw
(DF3te o g8 47189 4 v
Hlwekst (ZY)E o]&3 V" A g M =4S MTA (Color Reader Cr—10,

Minolta, Tokyo, Japan) & ©]&3}o]

= Eh e

7t A3 33 HhEsle] AL FS
(2)F3kE o5 471H e B4 vl
gsb ) E olgd A7y AFe] A
Model JS—555, Japan) & Abg-ato] 77}

.

AEE )

L, a, b#t= 33] RbE

Rep) sletel A

L%k (lightness), aft(+redness), bat(+yellow ness) S
AFEE 35 WA (standard plate) & L=97.26, a=0.07, b=+1.86°|31 2™

ol-gate] Wt wEAAR ek

| (Spectro Colorimeter
gl sk AlEe =4

computer system¥} printer’} A%t Texture analyser (TA.XT2 analyser, England)

2 TPA(Texture Profile Analysis) test® AA|sted FA3shH  TPA(Texture Profile
Analysis) WH&  F3te 7+ A5  ZHX(hardness), ®HA (springiness), A4
(chewiness), 74 (gumminess), 537 (cohesiveness) 5= = ZtZ} 33 Wk&E Z7g s}
(3)oFetE ol &3t A9 e #A5H 7}

Aol gt FsHArs SN thshed AE ey st 16 = dsaredes A
ato] on] AYs Sal vHE & Adsith BeHAF AA AR 2 11419 2% 34
of &ata welglel FFFol A, ztute]rt e HAR Ol AlEe] A, B g, =A43
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AAARQ 7E %ol thate] 23] vbE AAsioh AP 78 71 &4 =
ojte] 182 ofF Yt} 782 ofF ErhE Frisith 3 /2 A8 E HUIS Fe wi=
Al 20T B2 s AT ¥ A v AREE BUtet RS gtk

gh, ot 5N TS A a

(D kst s5do] dAFEIAMxe] YES v|A= a3

RASMCs (3#H&ZAE)E 10%2 —C’rﬂo} &4 (fetal bovine serum)©] *¥3+¥l DMEM Hj
A& o] gslo] wjoFstoitt. dHWH LA EE 96 well microtiter plated] Z+ well & AXE
5 % 10°/100 pl/wello] H %% F9]8}o] 37c 5% CO2 wlF7]ellA F-2hA 2ot

F3t FF5NE 0.01~10 mg/ml T2 Z wello]l 100 gl Hglato] 2447 Fok wjFA 3
o} Ez—cytoxEs 7} well & 10 gl AZ3st & wjF7]o]A 303 Hb-g-A| Atk ELISA plate
reader (Synerge2, BioTek, USA)E ©]&€3}o] 450 nmolA 3% 4 & WE&Z it
sto] ool w5 dHRFLEIAE BES g AHE RS

(2) 3t wFHo] PP SIA L] T2 wA= a2

HAH G IHEL HES 96 well microtiter plated] ZF well & A¥X5 2 x 10%100 4
I/wello] ¥ &5 818t 37T, 5% CO2 vjet7|oA F-2AHh oFst %’*—1‘?33_ 0.001~1
mg/ml FEZ 7} wellell 100 p1# Hzlsto] 48417k 52t vlkAIZ T Ez—cytoxE 7+ well
T 10 pl Agst = wjeFrloA 303 BESAIATE 54 2T st w5 S o] &5
%2 Aola, A xS PDGF (platelet—derived growth factor, 10 ng/ml) & ©]-&3t
Zlolt}, ELISA plate reader(Synerge2, BioTek, USA)E ©]| 8319y 450 nmolA SHE =

Y WEER Bl Fok FHoo] ARPBLAE S U@ AnE Fustelch

~~
=
@
a.
o
2.
o
»
o
=h
@
N—
=

O:

Aol A AT 'egkES FehE) 7 10.16% SEES ] wske, s () 2
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Table *. The contents of General Compositions of Yangha flower Roots and Buds
(g/100 g, wet weight)

Moisture Crude protein Crude fat Carbohydrate Crude ash

Yangha
94.61£0.31 | 1.99£0.23 0.15%0.05 2.56%x0.17 0.69%0.01
flower Roots

Yangha

91.96%£0.15 | 1.99=£0.16 0.15£0.32 | 10.16£0.38 | 11.9£1.01
flower Buds

oFsh(E) 9w E
st Azl HEARE (Zw, <, vtavlss F) S ICPE o] &3k #As A= thg 19
2oh 24 g 2AHAEAA 58.90mg%® e 31.70mg% ol oF ZHHE %_‘—*d,ﬂaiu}
ksl ZA¥ oo F71d e ZHEo| 234.74, 258.6 mghE 7HE Wol dH3k Row
AT ke ZFEQ £ 39 AFo] d 5 e o] 2o *M%E}.

Table *. The contents of Mineral Compositions of Yangha flower Roots

and Buds
(g/100 g, wet weight)
Yangha flower Roots Yangha flower Buds
Calcium (Ca) 58.90*0.12 31.7t4.41
Phosphorus (P) 17.50+2.56 15.2%£0.74
Sodium (Na) 21.731T3.27 8.20*0.57
Potassium (K) 234.74+10.22 258.6+t1.17
Iron (Fe) 31.90*3.56 0.50*+0.01

). Mioganal®] g&Ft214 3}
Mioganal®] &S FH3] FAste] w4 gle olfe sy ZHEUo ek

™ = °
Mioganal A3 B XA drp HA] b2 Al2g F7] AFoEA s B3 =8 48

—

9] Abe, MuMAFS] =9l Mioganal, a Novel Pungent Principle in Myoga (Zingiber

mioga Roscoe) and a Quantitative Evaluation of Its Pungency”} A%, &2 Abe, M

WAt Al AE-E 7 2 87 SRS gl e, EFF BlS|ARRI sigma—aldrich,

wako chemical 5 =] Ao E ¢ st A= AEY, T GC/MSEAS AEgo
[e]

™ Librarys 5% A &2 unknown 37 % 3

gt &l FHH B4 A (S FEEF Fgakst 249)

()DPPH &tz 275

At o AxFolsS =48 we= DPPHYo| Helsiotn oalA glovy, Mart da3
FE=9 4% DPPHHY A &= W2 Aol o751 Qv 2 FEEA ol goz
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& FAATIAY A= sEo] AW g FAakst B4 9 YL E HRT OE
Zoll th 27 BE IR 5 gl AA WellA &4 gt zel o% w3E ojAlste
HERE o] 88 4 gk

Fet(Edh) o FEE AFN DPPH 2tz &75S wlas] + A3, Z5eo] 55.70%
= S8E0G

Table *. DPPH radical inhibition of Yangha buds water extract and

Yangha buds juice

DPPH radical inhibition (%)

YBE 45.78£2.74°

YBJ 55.70+1.88"

YBE : Yangha buds water extract
YBJ : Yangha buds juice

Means with different letters in the same column are significantly different at p<0.05 by

Duncan's multiple range test.

(2ABTS #HHZ 275

ABTS cation radical 245 2,2° —Azino—bis (3—ethylbenzothiazoline—6—sulfonic
acid) diammoni um salt (ABTS) 2} potassium persulfate2}?] w202 ABTS cation
radicale] BAEH 5/ A =S YA Hi, AEE H7istel wep dsh S0 %
decolorization¥i= Z& FA3= WHolw, hydrogen donating antioxidant®} chain
breaking antioxidant X 75 5% ¥ 4 Utk ABTS #z &7eS gvzs A
ABTS £=4 Al hydrogen peroxide?} metmyoglobin® #4& EdiZ o wE Aiksl gt
<& d o7 myoglobin radicalg FHAaA7]= 71”olgta & 4= it}

o) o FE=F FEFHY ABTS ddZ 2752 24.04%= 7H2He] fol 2l #fol 7}

e kit

Table *. ABTS radical inhibition of Yangha buds water extract and

Yangha buds juice

ABTS radical inhibition (%)

YBE 24.04+0.19%°

YBJ 24.57%10.39

(3)Total polyphenol &%

H=54d 24 221 trbbEe] stuz AEAe] g7 2xEo low, bekdt oAt
< 7t} o] EL phenolic hydroxyl7|E 7HA =2 iz o e
ok 9 ks S 22 oekd AegAd S debdoh webs AEo] diekal e
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shehE o] ok dakslE o) 7 A<l x ot Hrk
FetFE A st AEFH FHlEs T2 0.33mg/gl®E FHEHAT

Table =*. Total phenol content of Yangha buds water extract and

Yangha buds juice

Total phenol content (mg TAE/g)

YBE 0.33+0.02™

YBJ 0.32%0.01

(4)Total flavonoid &=
Flavonoid&= &4Fs) &<¢F a4 5 thakst AT S 71X = Ao 2 dHA oA A=

LHE AF A O AFelN 1 go] FeskAl R At
Total flavonoid content®] 3%, Fat&Eos} ¥t AFNe F Eefuiwol= FFo| 9

21Ql Zpol7} vhehbA kst
Table *. Total flavonoid content of Yangha buds water extract and

Yangha buds juice

Total phenol content (mg TAE/g)

YBE 0.05+0.00N

YBJ 0.06 £0.00

b FE FEHAL ol §F SR(GHM Ax
(BODZ ol g% SaFEA A, AE A% B2 vlEel tistel 25, 50, 75, 100%
A7he 2ve) oo e e Adstel, £y oF

=
2
ol
o
£
2
PN
Oft
o
2 2
T o
o
ol
mlo

. O [} RS C!—“—L(
Fob 22 BFOS o8 RGN AR
FeH(EU)E ol & SN AR 24 A, WEWLIFH FAE B S (2ol
Z A

o = il
=3.63%1d] H]s}e, 737}%01 %7}@’?% -2.63~-0.80°0.% F7}

5, sk (Ed) o A7l e e dge v

rir

O oj]ol o
==
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Table *. Color values of Cinnamon punch prepared with Yangha flower Buds

Samples L a b
Control 71.30+0.62° -3.63+0.06¢° 5.80+0.66°
YFB25 68.17+0.12° -2.63+0.06° 7.20+0.46"
YFB50 68.23+0.61° -2.00+0.10° 6.20+0.17°
YFB75 68.33+1.07° -1.97+0.12" 6.03+0.12°
YFB100 68.37+0.31° -0.80+0.10° 4.30+0.50°
o A3t & FFAS o] g3 SR (A 9 pH
sk (&) H7F el wE 43 pHate S84, sk (Ed) 7F HUMEA 2 f
Z30] 5,70 7FE A ugtow, oksl () wke AU A3 gho] 4.697 b &
7}ghof] wpel Fod o7 pHYF Fadts 4TS Hith
FAo u VS EE Zoly] M e @y Ake] Bl Fodtt B A o3 oks)
(Z) 9 A3 A PAFA AL B Adko] ARV FF ksl AA| 9 =
SHAIZIU FE] wE Gyt Ao v &9 AAIAHC AFE Falo] AuAprt AsEtE FHE %
F37F g e

Table *. pH of Cinnamon punch prepared with Yangha flower Buds

Samples pH
Control 5.70£0.02°
YFB25 5.51+0.01°
YFB50 5.30+0.01¢
YFB75 5.05%0.03¢
YFB100 4.69+0.00°

4. &t S85°] 54 A4

7h 8 FEEFALS o83 SR (D Y FAks B4 v

(1)DPPH 12 2A%

s 83 A3, FHI7o] o
() S A7l 84.13~87.77% 2 Z7)sle= AgS

3
1 N

=2 T M
FZ, Edy wzlek B H2LE pn—hexane, chloroform, ethyl acetate £m]®E 3 3lo] AxA}
o5 =AY ethyl acetate E&Eo] 1,000 gg/mLolAd 95.0% o)Ae &4 ekd
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Astel viad B W, AARFE FHEROE weho, #A3 guFEA G EU)E
A7k B ANEES DPPH 22 2A%S £ 28Ue FAT 5 otk

Table *. DPPH radical inhibition of Cinnamon punch prepared with Yangha

flower Buds

Samples DPPH radical inhibition (%)
Control 79.84+1.22"°7
YFB25 84.13+1.31°
YFB50 85.23+3.55"
YFB75 87.66+1.46°
YFB100 87.77+1.29°

Vit. C 19.81£0.45°

(2)ABTS &tz 2A%

ABTS radical inhibition &35 ¥t A3} 75%0]7F 43} (

thz ol Hlale] 14.17~15.43%% =H ¥t}

uixl o7 A1E 9] dAskAZ AFEE = vitamin CE X

A oeFsk (&) kst Ve RAgS 242 gyHA ol ¢

o7 A7 E Fsk(FEd) o FAakst e AAEE AA
=0

e GASEE 7154 AF 22N o g bsiol &

Nt
=
it
i)
N
N,
(o
¥
oX
&
>,
=l
N
N

- E
J;
O_u
ol
2

Table *. ABTS radical inhibition of Cinnamon punch prepared with Yangha

flower Buds

Samples ABTS radical inhibition (%)
Control 12.26+1.56"
YFB25 12.76+1.81°
YFB50 12.69+1.39°
YFB75 14.17+0.79°
YFB100 15.43+2.50°
Vit. C 17.15%0.59°

(3) Total polyphenol 3=

el (Zd) M7 n)Eol wE =439 total phenol content 823}, sl (&) 370 &9|
SIS fFoF o R FU7FE Y. i E2T 9 total phenol content 0.84 mg/mL?ld] H|3}k
of, &ak(FEd) 2 H7Fgo] F7tE45, 0.89~1.07 mg/mLE F7FeF3ith
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ST Qleal FroA Zbz; ok 984 pg/mgd 85.7 pg/mglE =& EZgdEn S
Eplon A &y A A 425 pg/mg, 39.7 pg/mg ¢ A7Axel vlwE] B o,
okl (Ztd)) 43+ w2 A3E yERAT

Table #*. The total phenol contents of Cinnamon punch prepared with

Yangha flower Buds

Samples Total phenol content (mg/mL)
Control 0.84+0.01°
YFB25 0.89+0.01°
YFB50 0.92+0.01°
YFB75 1.04+0.01°
YFB100 1.07+0.02"

(4) Total flavonoid &=
Flavonoid&= &4bs), &9k, 4t & ohedst A4 & 7HX = Aoz 4 A SlofA kA&
xshsl kg A& A ATl 3

(ZTh) A7plEe] w2 Fo Al Apol7F vEhA] oF

—1o_>|:

Total flavonoid content®] 7
Sxh.

of L
—OL.
/\[“J
Eo]r
ot
N
-~

o2

off

-

~
Bk

HiF o 2 1 e

= GeAt g, @

7&4 OIS Aol % nolAL YSTh weld AWA A5 B

SN A A9 BE ARelA F9HA Fo] glo] T
A

NEOIA A1 e AR HEEs) kgol Hrhd ALk

N
=
=2
X
rlr
z 20
EN
o
° 2
=
R
X
o2
~—|—'
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Table =*. Sensory evaluation of cinnamon punch prepared with Yangha flower

buds
Overall
Samples Color Flavor Sweetness Pungency .
quality
Control  4.11£0.10™  4.30+0.22° 4220%£0.11¢ 4.41£0.54" 4.10+0.10°
YFB25  4.8611.46™ 571+0.76% 543+0.79° 4.86+t1.57™° 4.71+0.95°
YFB50  5.57+11.90™ 6.29+1.50° 6.00+1.15° 5.86+t2.12™ 6.86+0.69°
YFB75  4.43+1.27™ 571+0.11° 586+t1.07° 4.14+1.86"° 557+0.53%
YFB100 5.00+1.00% 557+1.40* 589+0.82" 4.29+1.61"° 5.43+0.53%
s L] B RS g
Mde kst AlAE (YFB 50) 3 EAF, PAF A3 vlwéte] Anja A3 H7E AAe 4
= o2 F9} @b A dEoa EAF AlEo] b A H7bE <, PAF A%, YFB 50
o wo|gith, AlFAE I Y= AFo] 3 Ayt AH|AEL WA ASET) =gkl &Fn) o
A= YFB 508 Al#E 3 Qs EAMAIEC] 49 xpo] glo] 78 =A d7iE vl YFB
50 @ wleuke g8 AlE AlFel vlste] vl yElET dAFQ VSR s AlE PAF
AFol nlsto] werov Al EAMAIE T A8 A3E Bt
Table #*. Preference evaluation of cinnamon punch prepared with Yangha
flower buds
Overall
Samples Color Flavor Sweetness Pungency .
quality
YFB 50 | 4.58+1.37° | 4.32+1.46" | 4.30+1.64" | 3.46+1.42" | 4.22+1.45"
E 8.22+1.26" | 4.40£1.09° | 4.66=1.30" | 3.64%+1.47" | 4.30%=1.39"
p 5.06+1.35” | 4.26+-1.34" | 4.76+1.61° | 3.40-1.46" | 4.56+=1.57"
6. F3tE o] &3 VW AE Jd W FAEA vl
7}, FEHE o] &3 AV A%
Aol Ly FaFe] Ayl thste] @ () 755 1, 2, 3, 4% thAlste] ks A7)
HS A xsta, Ao 24 5L vwsioh
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Control
with 0%

with 1%
with 2%
with 3%
with 4%

Control : Sulgidduk prepared
YBPS1 :
YBPS2 :
YBPSS3 :

YBPS4 :

Sulgidduk prepared
Sulgidduk prepared
Sulgidduk prepared
Sulgidduk prepared

YBPS2
Yangha buds powder
Yangha buds powder
Yangha buds powder
Yangha buds powder
Yangha buds powder

YBPS3

YBPS4

. ok3lE o] &3 Arjm ol M wjw
A3t () E o]g3 7Y Age Ax SHLS AR ZAI dyes vy 2o ¥E
L) oFsh (&) B Hrtsgo] S7Hd S aste 4TS Btk =, oFsk () 2
of o] Mol Ma|AA, HEgho] wolxt} o]9} B sle], Mgk (a)o] F7Fste], sk (ZEdl)
ko] A7jw o] MAte] JeES nF S Foldd 4= Q)

Table *. Color values of Yangha Sulgidduk

L a b

Control 84.93+0.32° -2.30+0.26° 9.77+0.21°

YBPS1 73.23+0.40° 0.90+0.10¢ 7.20+0.00°

YBPS2 52.30+£0.26° 2.10£0.17¢ 5.97+0.25°

YBPS3 61.50+0.98¢ 3.00+0.17° 4.63+0.15¢

YBPS4 52.76+0.32¢ 4.70+0.20° 3.23+0.15°
t}, oS o] &3 AU|H ol A vluw
oFal (ZE))E ol g3t AW AE2 A% (hardness)S vluwdk Ay, ksl () 4 H7}
o] Z7te S A xzko]l F7HE Y. A ¥ A (chewiness), 74 (gumminess) & S7HH &
9] <A (cohesiveness) <, A7} S =

Ao 7 Zr7}atg o), g Al (springiness),
o]
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Table *. Textual analysis

of Yangha Sulgidduk

Variables Control YBPS1 YBPS2 YBPS3 YBPS4
Hardness 2505.33. 2585.58 2740.90 3509.63 4946.07
+9202.10° +161.76° +91.49¢ +268.63° +9217.69°
Shringiness 0.64 0.64 0.63 0.64 0.60
pring +0.045 +0.05 +0.07 +0.04 +0.04
Chewiness 744.08 777.60 800.52 1208.70 1494.50
+109.58° +58.81°¢ +123.38¢ +92.74° +159.94°
Cumminess 1150.97 1219.27 1263.85 1767.68 2474.08
+103.96° +81.86¢ +91.77¢ +138.71° +118.43°
Cohesiveness 0.46 0.47 0.46 0.50 0.50
+0.01" +0.01 +0.02 +0.02 +0.01
. OFElE o] g3 A" B5H I}
OF3IE o] g3t A7|W A|EQ M ok Eure 3, 49 HIUNEFE ATV =4 H7E ST
w3k gk g EA gES okstREo Hrlso] HrtESE AP foFor FUlsk
= AggS BHoow, 3% H7s A9, M =S AR FHrYuk A s s st
S H7pet Ao B iR vlske] foFor He AaEEHA HriEd o,
3% 7FsE A9 A Fo] 7 A HUEE AT
Table *. Sensory evaluation of Yangha Sulgidduk
Variables Control YBPS1 YBPS2 YBPS3® YBPS4”
Color 4.00+0.00"  3.71+£0.95°  4.71+1.11°>  6.00£1.15*  5.86%0.90°
Taste 4.0010.00°  4.71F0.76  5.14%0.69"  6.14+0.90*  4.14+1.46™
Flavor 4.00£0.00°  4.71F0.76  514+0.69"  6.00t1.15°  4.14+1.46™
Texture 4.00£0.00% 4574098 4714095  500+1.63"°  4.43+1.90™
Overall )
v , 4.0010.00°  4.29+0.95  529+0.95" = 6.00+0.81* = 4.71+1.38™
quality
7. %3t AFEFEE] FHNAI JA a3
7). ke dFFEEo] dAFGIAE AEF vXE= 73
Fal A4EEE] ATEA B3 AP R FTAL] AEER vweAT
k3t A4EZES 0.0001~1.00 mg/mg FE7MAE= AE PELO] o} A EEA 07 HE
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