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SUMMARY

I. Title

Develope dietary health supplements using domestic agriculture products

II. The purpose and necessity of research and development
Recent improvements in income levels has been accompanied by changes in
lifestyle and obesity are increasing rapidly. Obesity is not only increase body
weight but also cause several chronic diseases, for example hypertension,
diabetes, hyper lipidemia. The direct medicare costs for treat obesity and its
related disease reaches up to 540 billion won and the total cost further increase
by including indirect costs. The goal of this research 1s to Iimprove our
knowledge for the underlying mechanism of the obesity and based on that
develop new type weight control medications or material for supplementary

foods.

[II. The content of R & D

1. Among the of the domestically grown spices that include garlic, mustard,
cinnamon, pepper, and spices screen main ingredients, which can activate vagus
nerve.

2. Screen active ingredients that can increase neurotransmitter GABA and
Glutamate at nucleus of solitary tract neurons in the brainstem.

3. In vivo, measure impact of active ingredient of spices on weight gain of the
experimental animals.

4. Using the best of spice extracts test whether more effective for suppressing
appetite or increasing metabolism.

5. Using 1identified ingredients of the spices formula develop supplementary food

that have dietary effects.

IV. Results of the R & D.

Efficacy test of the ingredients
Using Sesame leaf, Mustard leaf, red pepper, onion, garlic, parsley, scallions,
pepper, ginger, crown daisy, green onion, onion, Cheongyang pepper, parsley,
green pepper, and spices we have tested efficacy. Green pepper and ginger have

the most effectively evoked currents response in vagus nerve cells.

Capsaicin and other ingredients content in various type peppers

Using 3 different kinds peppers we evaluated capsaicin and dihydro-capsaicin

_6_



concentration. The average capsaicin content in green pepper, red pepper, and
Cheongyang pepper were 3.89 mg%, 12.94 mg%, and 66.55 mg%, respectively.
Mean while dihydro—capsaicin contents in green pepper, red pepper, and

Cheongyang pepper were 1.25, 3.06, 7.93 mg%, respectively.

In vivo study for inhibitory effects for ghrelin secretion
Using male SD rat, we have tested 4 different kind of active ingredients effects
for ghrelin secretion. The effect was larger green peppers and a mixture of

ginseng > green pepper > ginger order.

Assessment of hypotonic for Manufacture product
1) Yogurt manufacture

2) Assessment of hypotonic for yogurt manufacture
3) Produce pouch type drink

4) PET bottle packages

V. Research results and Plans to take advantage of achievements

We have plan to produce one or two different kind of beverages until summer
season of the 2012. Our plan is make one pouch type drink for TV home sale
and the other one that contain fruit extracts and active ingredients in PET bottle

packages. We want to sale PET type through discount store and super market.
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A3z g7 g =38 Us & 24
A Alse] 2=A] (A5

1. EFEEY Ax

AFF 3 (B F, FL23F, AFNF)E XT3 16579 FuldA AAEE RS
A Fol A kel AH & 50 Colr AEAxXEAUIL, o] AL ELFste] FEARE AR}
Ak S A7 100 g¥ AR TR 4 Lol B2 § SR UE o] &, 100Tel Al 90%-3k
FEIAIL, FE T FoA Wyt F, What Nol oA & ol % ZJ%POM%}‘}M. 7} 7} 2]
A 55 1 L9 4 3 a7 H &2 100TColA 9087 %3 ¥ What No.l o] 3 &
o] & Trtoi@atArt. 230 AR FEHANA Lo oJAE Hol FAAXE dho AL 1
s TEATVIE A3 delA EsHIE AASHT

F 12 Ao AeE FARY T EFEEY &S 1S Aot

# 1. Yields of water extract on 100 C from 16 kinds of spices.

ltem Species %

2 Brassica juncea var. juncea 37.6 £ 0.8
Ml Perilla frutescens var. japonica 27.3 £ 1.1
PN Brassica juncea 37.0 £ 1.5

DRIE Capsicum annuum 43.7 + 0.9

CH m} Allium  fistulosum 40.2 + 1.2
ol= Allium scorodorpasum var. vivioarum Regel 63.5 £ 1.8
ofLiz2| Oenanthe javanica 17.2 £ 0.3
2F Allium tuberosum 32.8 £ 0.8
M Zanthoxylum piperitum De Candolle 13.0 + 1.1
Mz Zingiber officinale 195 + 0.4
S Chrysanthemum coronarium var. spatiosum 33.3 £ 1
Al m} Allium  fistulosum 471 + 1
Fmt Allium cepa 71.3 £ 3.1

Heknx Capsicum annuum (chungyang—kochu) 419 + 2.
&g Petroselinum crispum 36.4 + 1.
LS Capsicum annuum (Kwari-kochu) 37.1 + 1

1671419 F== A5 F, 100 TeolA] %%@oi daf R dislzt YilEE ally
Ade FEo] a3 mi=a Uute] A WEE 4 CoA 24A7F FE3+ Y F=5=2
e ol A5 B ARE AEHAG. (E 2

I 2. Yields of water extract on 4 C from 16 kinds of spices.

ltem Species %
ol= Allium scorodorpasum var. viviparum Regel 541 £ 2.3
k) Allium cepa 60.8 + 4.3
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3
EFEES o&d A9, Y gl 8 AEE HUtd #E 159 82 4SS A s
7] 93t =54 &8s AAEY T EFEE 258 diethyl ether, ethyl acetate, butanol
A

‘ Green young pepper 100g + H,0 4L ‘

‘ Reflux on 100 % for 90 min

‘ Water extract

‘ Fractionation with diethyl ether (1:1), 3 times

‘ Ether Fraction ‘ ‘ Residues
‘ Fractionation with Ethyl acetate (1:1), 3 times
‘ Ethyl acetate Fraction ‘ ‘ Residues
‘Fracﬂonation with Butanol(1:1), 3 times
‘ Butanol Fraction ‘ ‘ Residues ‘

Scheme 1. Fractionation method by solvent polarity

39 9%, ethyl acetate #8o] 0.82 %, butanol ¥ 2| 3.94 %, A7} 1874 %= ZALY

oo oF e 19 29 2T FeliF BFEEO U §uE PHFEL ether ¥
o] 0
of Aut Feld PABS FRAT/ e TEHel AeH A

12.5

10.0

Yields (%)

7.5

5.0

Hi

0.0 ——] ! ! !
Diethy| ether Ethyl acetate BuOH residues

19 2. Yields of green young pepper fraction by different polarity solvents

Z‘Jrﬁl % capsaicin g ol FFiLF FS aFo] vE] HFon TFAFoR AdH
= A7ER A=e] A AgE= Aoz Begrl AolA yEsth o] HE A2 w5
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3139 butanol 84 =LA YEFEO W, capsaicin receptorgt= TFE Aol 9
o3t B

v} silicagel column chromatography S ©| 83k butanol +3& %9 A&

12.00

——

10.00

——i
—t—

Yields (%)
[e>}
o
o

hElInE ge1% Hon

Fig 3. Yields of butanol fraction from 3 kinds of pepper

e, F 15, A Y%3F butanol FEES 4 50 mg® FHEe] WEE 1 mLel =<
S silica gel 60 F254 platee] 6 pL? spots AUtk A7]Ewli= ethyl acetate, hexane,

chloroform, methanols- o8] W& =23l Hgso] 714 EUH A4S chloroform
methanol=6:4 Y| & =2 3lo] AFE3F T A7 & UV lamp (254 nm)9F 5 %6 S8 oz -l
A7 AL Bz A3E Fig 30 Yetidel 374 FEES 22 oz TLC platee] #2&
= W, HYoR o7 Ue w5 Aole dou HE& aFe i EHdR F
+ 37FA] 3lF butanol 8= =2 Ao FAFSHA dERY 2

al
(oK) = o) -
Wol & Wgg AWy 4 v pREE 248 94 ¥ 5 g9

lo
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(A) (B)

CH{O0.! MeoH
=64

OR
-2
§ <3
o<—4

e

iif

18] 4. TLC anaylsis for butanol fraction from 3 kinds of pepper. (A: at 254 nm, B: by 5
96 sulfuric acid / 1st. line Red pepper, 2nd. Green pepper (Chungyang), 3rd. Green young

pepper{ Kwari))
18 4o veRd 3139 butanol £ LS TLC A9 Rf valueol] we} 7718 AR 23L&
2g £ dom 27+ Rf value: Table 39 veRS nvle} 2o},

it 3. Rf value of each spot from bhutanol fraction of peppers.

Rf value
0.91
0.77
0.68
0.57
0.51
0.29
0.15

Z,
o

N O Ol &~ WD+

Zyz7te) spote ¥Eldl7] 918, #eEliiF butanol ¥ ES WEEd =9 silica gel 6022
239 column(1.9 X 188 cm)& E3 Rf ranged] w& 27 2gE 3
skt (& 4.

o
o
£
I
4
i
il
-1

i 4. Silica gel column chromatography for butanol fraction of green young pepper.

No. Rf range Yields (%)
1 0.97~0.74 20.89 = 2.51
2 0.78~073 20.25 £ 1.69
3 0.71~0.43 9.49 + 0.83
4 0.30 6.01 £ 0.72
5 0.15 12.72 £ 0.76
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1652 Flat Gz & AR AN A3 BenF, He 1F, JFNF 5 3
Fo) WFRIF FRNAY LFF] A4 A4S Agshe AR B AR vehd
A olel Wi frE A £AE Ee 37bd 1o B4 wastgvt

T, AT FEHE FRYAVE ol& 100TAA 90+ =5
$ %] Whatman No.l oA =2 ol #siaith. 1 o
g8 FH3dlo] 30 mLY ERHFol 2@ test tubel 100
LA #Hstolvk 2L Hel S/ 6mL% Folin &9 05 mLE 7} # voltexing 3t¢] 8
7 Hell 15% NagCOs; &9 2mLet T7F 14 mLE TAH= 713
of 2A17F WA 89T}, spectrophometer”] 71 & ©|&, 765 nmolA STHEE

At 2T A FAAL tannic acidE o] &3t g ek
a9 5ol vERH A o] Ao aiF & FF AXE F9 polyphenol S e il
4 %, & IF7F 402, FFTFIE 419 %2 e 57 $9 A
a9 F5 kel polyphenol $haFo] #2914l zkol7t Q= ASZ LpERL

& 3

1 = .

A L, a1 Farel whE ko] Apolrk lvkal kY] fdiM = A9, %
Z
juh B

rlo
o

dvo 40 Mo o S

(N}
~

A7)
5
4.5
= s
-
4
3.5
3
Qo
1.5
’
0.5
0
R EEtS s HetrmE

219 5. The contents of polyphenol in the 3 kinds of pepper extracts.

+
@
=
S

S

=
=
o
o
B
o,

B, FLaF, JErF E FEES 5202 AEE 47 03 g& Fske] 30
mL9 ZFFol 2al test tubed] 2 mLA #3}o] acetone 6 mLE 7}3lal voltexing %
syringe filter= ©{33F Z-& spectrophotometer”’] 71 & o] &3} 645 nmet 663 nmol 4]
E# = 24319 chlorophyll a®t b, total chlorophyll $F#-28- 313t}
el nFot HUF9 chlorophyll a7t 22 Har &=F 0.00299F 0.0023 %% 2 ®vHH,

o
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Cortents of Chlarophll

F2 3139 FEFE9 = chlorophyll bl graFo] Hit 0.0049 %= =A =AFAG. w31
total chlorophyllg#2 #2la5 F 15, JdanF7F 247 3 0.0061, 0.0059, 0.0042
%= e} Bl £ ABAAE AYaFT fo)Foz o ks HY o) o
AA] aF Zke] AA zelz FAI Y] AT R AR ANFH L obd H)zhe #E

o] #uetol @i} (1Y 6).

0.0080

0.0070

0.0060

0.0050

O Chlorophyll a
O Chlorophyll b
B Total Chlorophylls

0.0040

(99

0.0030

HH

0.0020 [

0.0010 |

0.0000

el ;s =

219 6. The contents of chlorophyll a, b, and total chlorophyll in the 3 kinds of pepper

extracts

E 2% A H59 200 ml €25 7}8e] 500 ml boiling flaskoll 4] glass

beadsE % il HAIZHERE W FE=E I o] = AREE AEA 5, 045 1l
syringe filterol] oJ3}3}lo] HPLC ¥4-% %8| capsaicin¥} dihydro-capsaicin %2 =4
Eia= g

i 5. Analytical condition on HPLC

- UV detector set at 280 nm wavelength

- Operating conditions
: Temp. 20~25 C
. Flow rate 1.5 ml/min.

- Column : Stainless, C18, 150 X 4.6 mm id, packed with 5 ul particle

size

— Mobile phase
. [Acetonitril (400 ml) - H,O (600 ml] + 1 % acetic acid (v/v)

A A=E mpep 3ol 9 - Aol 3li= capsaicin receptory AFF e 22 A FE T
capsaicin¥} A3l FFANAA S ¥WFFE A3t il Avo= dHA )
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t}. Capsaicin =2 #e] 2F7F it 389 mg?%, &2 35 1294 mg%, H s
66.50 mg% o 2 eyt o ™ dihydro—capsaicine 247} 1.25, 3.06, 793 mg%o.2 i
F7F #3159 W&l capsaicin &2 Hat 17.19] dihydro-capsaicin< 6.3%] & Ho
= tERRY

i 6. The contents of capsaicin and dihydro-capsaicin in the 3 kinds of pepper extracts

mg (%)
capsaicin dihydro—capsaicin
w31 3.89 + 0.45 1.25 + 0.12
HoalE 1294 £ 1.11 3.06 £ 0.25
J g 66.55 + 2.73 7.93 + 0.81

2}. Butanol # & 54 capsaicin 3%
B}YuF Fo F& EFEZ HUE butanol 8 52 capsaicin $HE-S Aol U}
2 2% AF(HFES 1F, HYF) butanol &3 3} W3 Y Fig 14.9] butanol &2
% 9] capsaicin®} dihydrocapsaicin®] % =4 A= vERHICY. Butanol ¥ 100g
7

]
9 capsaicin® @S A LTI P we Hyt 57 olHa, #aFe B aF

F
B

3
w©

= Z47F 1.84 2.6 mgol ¥tk B3k H s Belag, F2i5 %4 dihydrocapsaicin 2]
Shers SATH 7ﬂﬂr ZyZy 6.4, 05, 1.9 mgeldth EFEE9 FF IS ZHH capsaicin
o] butanol # wA Aes gAY F AT

Capsaicin Dihydrocapsaicin

7000 T

6000 + a00;

5000 | 500

Y
=}
=}
=]

300

mg/100g
u
=}
=)
5]
mg/100g

2000 200 +
1000 + 100

000 + 4 : 5 1 : L 0.00 -+

; o :
wyas Belnz g% ks mz 2z

"
ro
|l
RN

219 7. The concentration of capsaicin and dihydro-capsaicin in extracts by butanol from

3 kind of peppers.

A3 2ASE Y3 Wi/O/We o] A2 (24 5-)
ZZ47)1%9 in vitro &% H7} 23, #e
al

(¢}
2 goyt ugol 9ee WHL B & s 44 )

[e]
=
TS A, 553 Aol ot wio] AlEstel Al ow 2§ 3}
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microcapsule 2] 7ol #s] AFAvt. obA P aF Fo fFIEA
Al Ao A FHAS R emulsions WE

ir{u:

S
o
02 mas wE

o
X
op
o

1. W1/O emulsion?] %74
md A zo] 29 s
E2 AlFolA drists w5
A+8-3199 ). Core material ¢ A& Y]

&
Q) 2 FE2E (DY HE&= ARSI

rlr

wFEEs 30 *hxE w53kl ARgsileH, N F&
ZAPZ U 100me2%)e 748kl 30 *bxE 34T
& BeHr Aol we, #BEis e

—~~

7k W/09] AAu|& A4

W/02] v &S ZA7|Ys CMH oil(HFH)2 v & W2 emulsion A4S @32
3R emulsion 84S 8] HFFoles F3A = tween-605 05 % H7bstsdct. 247
o AmE EMEe] 12000 rpmelA  1#37F homoginationdte] emulsions U&%O],

emulsion®] X 9 A4 S B9 AA IS #ZASA T Wik 09 v &2 Table

73

2+ A5 2d AAE A% ke Abd AT A9 A FEE9 F7F emulsion ¥
= AoE #2 == NEE XIS 2

A 2= alginate XU} chitosane] Z&Ad o= 7w o], Wiol &3 3= core material

(o]} CM)2e] Z2d<l 1 % chitosan &4 o] Z3FH ST},

3 7. Ratio of W/O

Ratio (%)
W1
Test No. 1% chitosan 0
. extracts
solution

1 1 0 100

2 1 2 98

3 1 4 96

4 1 6 94

5 1 8 92

6 1 10 90

21§ 8ol UL nkel o] oile] FEFo] Frte S E AR HmUE SbekE AE ¢ 3

Ak e, CME FaEFo] 6 % ool & 4% o] F 9 AFZF-EE homogination ¥,

2 el 3 5 )
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70

60 :E/I,_,-—:T——r I

50 T — |

40 -

30 —

Viscosity (mPas)

1 2 3 4 5 6
Test no.

Z1¥] 8.. Viscosity of emulsion in various W1/O ratio

Av] 4 BES B FAMSlemulsion ¢ WIIAFe] A7]|9F 21 AH(B)S 3% 83 19 99
e AT Sete 2 ##e feetAEe] Ao} virt X2, A|E7F 6 % ool &9
F 4 o]&Ee] A EAAE e AT A3 BFd don dAuyg Hozm g Ao
2 419 9= 100 ume]de] 8 YAE A LA 7 JSvh 2 #Fe Ay, gF
o AV|E Hyt 222 yimA o, #AI Prot W3 emulsion FAHE Wl AlE 4 %
o} oil 95 %9 H]&o] AFe AR FAlEo Hr}

3 &. Particle size in various W/O ratio

Test no. Particle size (um)
1 —
2 22.2 £ 12.2
3 14.5 £ 6.1
4 50.2 £ 49.2
5 57.8 £ 33.1
6 63.1 £ 60.4
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212 9. Microphotograph of emulsion in various W1/O ratio (X 400)

. W09 #akAl 2A

T FEA 4F

L Agel A

=4

A9 HLB: ® 99 e gl

Rugy e
)

i 9. HLB wvalue of 4 kinds of emulsifiers.

No The kinds of emulsifier HLB Value
1 Tween—20 16.7
2 Tween—-60 14.9
3 Tween—80 15
4 F-160 16

4E 79 F3 AR WwEo R ZH7be] emulsiond] ¥4 HARE 4% A
YRR AT Tween-20, 60, 03 F-1609] ol3 FAH ¥ emulsione] HEi=

Apol 2, frol4Q) Apeli= g1giu.

80.0
70.0
60.0
50.0 7
40.0 —
30.0 —
20.0 —
10.0 7

O .O 1 1 1
Tween—20 Tween—60 Tween—80 F-160

—H
—

The viscosity
(mPas)

Z1¥] 10. The viscosity of W1/O emulsion by different kinds of emulsifier.
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aEy, Av S Sall #ES JAY A7)= # 109 2¥ 110 yERd vkl o] zfol
7F QA tween-203 -80-8 H 7} emulsion?] A%, YA AV]|E= Hit 6049 60.2
mmz YPAke] A FRY e e #dER AA "olXe As FUAT F U
HFA - Tween-603 F-160S 34 = AF&3F emulsion®] 4%, 94#e] z=Z7]+= ZH2F 36.0
240 mO2 AN 942 Aol glo, 53 F-1608 AH&d 4-¢9 447 1
Az Aa 38 FEFE vET Ao 28 94 A7) A4 emulsion® e A
55 ¢ £ 9A g gy oF, WI/O/W2 FHH  emulsiong W&
micro—encapsulation =28 AZE of HF 4R A7) 7HH] FFE HAA HE=E
T3A Y] FRE F-1602.2 At}

¥ 10. The particle size of W1/O emulsion by different kinds of emulsifier.

The Kinds of emulsifier Particle size (um)
Tween-20 60.4 £ 108.7
Tween-60 36.0 £ 25.0
Tween-80 60.2 £ 584

F-160 24.0 £ 25.7

Py el

212 11. The microphotograph of W1/0O emulsion by different kinds of emulsifier.
(A:Tween-20, B:Tween-60, C:Tween-80, D:F-160), (X 400)

L= R s s e B

F-1609] A4 7 s=&5 ZAAA 071%9 F-1602 #7tsked W1 phase?t Oil
phaseE 12,000rpmol Al A3 A1#A FAE emulsions #2390 Emulsion®] 3 &of
= 7oAl Aoz gisdvk (¥ 12).
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60
50

,_
HH
~h

HH

HH

40 — o
30 -

The viscosity (mPas)

10 -

0 0.25 0.5 0.75 1
Conc (%).

19 12, The viscosity of W1/O emulsion with emulsifier F1-160 added by various

concentration.

I 1149 dAte] Fo A7)E 18772872 594 ol glalon)y, 1@ 1304 H
AA FAE SAZ 93 H 28 F-160 A7l 5 050 %o Aro]o]ok

¥ 11. The particle size of W1/O emulsion with emulsifier F1-160 added by various

concentration.
The contents of emulsifier (%) Particle size (um)
O —
0.25 28.7 + 38.7
0.50 24.3 = 10.9
0.75 18.7 £ 7.0
1.00 23.4 + 6.2

19l 13. The microphotograph of WI1/0O emulsion with F-160 added by different
concentration. (A: 0%, B: 0.25 %, C: 05 %, D: 0.75 %, E: 1.0 %), (X 400)
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[e]

&

@] = |=] =
Ao R 84 AR A a1 &=
= T

oFe] Q1o A FEEY F8 AES s
of HEAFIZIYE 71EARS ¥HAAZ 3 W1/O emulsions HEHRF Yk Al o]
emulsions ¥ &g W2 vA2 1 9% alginate 945 A3 3L, Table 129} #& H|$

2 ¥hEoi W1/0/W2 emulsion spray gun (T-160, Twaki, Japan)= emulsion & %9]
1080l sl et 1 % CaCl2 &4o &3] 245 AT

¥ 12. The ratio of W1/O/W2

No Ratio (%)
W1/0 W2 (alginate)

1 0 100
2 5 95
3 10 90
4 15 85
5 20 80
6 25 75

¥ 12.+ Alginate walllW2)2] H]-&of H]3] W1/0¢] H 7}k

| &) S7terE HAf CaCl2 €94
o main core material A< capsaicin®] 713t WS Hola Juh ¥y I /=

[e]
HE ARE W2l gt WI/O9] &9 20 %7 2 w7hx= #Hat 0.4370.77 mg% =
2 2ol 7t GAA W W1/09] .90 25 %olAE 243 mg%E ZA =7F3Fe] alginate

|doz AAFALSF A= WI/O09 e 20 %71 dAds dEE 5 Sk

The conc. Of capsaicin (mg%)

2% 14. The concentration of effluxed capsaicin from W1/O/W2 emulsion to CaCl2
solution.

a8 15 W1/0¢F W29 v]ed uegl 23S e & 52471 %35

i

2 model®] 100g



ofl
l
BN
n
o
i
S

14.0
12,0
10.0
8.0
E.0
4.0
2.0
0.0

Yields (%)

HH

5 10 15 25

W10 (%)

20

18 15. The weight of dried W1/O/W2 model

#HE W1I/O/W2 emulsion®] A& 3 133 Zu}

3 13. The final composiotion of W1/O/W2 emulsion

Item Ratio (%)
W1 30 °bx Green Young Pepper ex. 0.6
30 °bx Ginseng ex. 0.2
1 % Chitosan solution 0.2
0] Soybean oil 18.9
Emulsifier (F-160) 0.1
W2 1 % Alginate solution 80
AlginateE final wall material® 3} ©] =9 Caf o] 53} alginate %25 T
S AaskA st Ax = A4 JeE JHAA "k o] Rde FHL Ao ErAS
EANA 31 4 QS EH oil phase’t ¥8% o] 9] soybean oilth4l orange oil©]
L} olive oil 2 7|54 dilely HFAUAE Tfi-E0] 2 AWE ¥R ¢ S
Hy vElY E5Y X4 HEE Vs Aol Vst Aol
StaA TS ] Fr1s] 2 ZA & hexanes ©l§, oil phaseE A ASHA HW 18 163
e e€x BEs Ag 4 9vp 19 172 €x] EEe] 3WHS AAEUASEM)O =
2od sk Aol o] &x B Fo] ALY Y T capsaicin $HES W sk AiE ®
149} 21} A4 Fo AMEW FEE AT ZANEY e A Ay Hat 4.3 %9
FAFEU o] €©x B Zo] 23T o] ¢ al, capsaicin® THEHS 164 mg%E I-5haL
AR HUA ey 3FFEFEQ] U capsaicin HE-S 31E S wl. 75 %6 o]Ae] A
PES ¥A% BEs e 4 A%

_SO_



218 16. The (A) dried alginate crystal and (B) its defatted powder

218} 17. The electron microscopic feature of defatted alginate powder.

i 14. The contents of crude saponin and capsaicin in defatted alginate powder.

In 100 g
Crude saponin (%) 43 + 09
Capsaicin (mg) 164 £ 0.25
A4 wFage] wue A Aol U@ nEeh AAe F
(o]

1239 AFAao| A F4b FalRe] FEEC] HFAAY uFA A NERHS U=
aHZ AHA KX presynaptic BtolA TEA ANAAYE EZ<Q glutamated] HEo
FgE G AT aAFANAMNE Hojuk Z9E JHR Aol gld #EaFe] FH4EQ
capsaicin® AAF o] FAES] allyl isothiocyanate (AITC)7} wFANA AE5 Eubzt
S AR dLdstes AA Axe vty SR B JdEA dolreE A4S AP
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% 189141 AITColl wigh mlFal A ] mgo] ofFef AITC F&xol wE wkgeo =
12 AT 0.05, 0.1, 0.2 mMel AITCel thdte] »x9FA 2l inward currentyh&
o] 7|Ex o TRPAl &A1 Aeia ZAgA< HC-030031 (10 uM)el 23t 0.2
mM AITC w¥h&o] A 3= At (27 18C).

N

AITC (0.2 mM)
| ]
Ll
I
— lsopa
20 sec C
200
HC-03 (10 uM) s
| ] E 100
| | E =]
o -
o Vg Pt e SR 0

005 041 0.2 0.2+HC-03
AITC (mM)

19 18, Allyl isothiocyanate (AITC) evoked inward currents in acutely isolated
nodose ganglion neurons.

A. 0.2 mM ATITC evoked slowly developing inward currents and 10 mM HC-030031
(HC-03) almost completely blocked AITC induced current. Both traces were recorded
from same cell at Vp=-50mV. B. A representative isolated NG neurons used for
recording. C. AITC increased the inward currents in a concentration dependent
manner. 10 mM HC-03 significantly attenuated 0.2 mM AITC-evoked currents
(p=0.028). Data points represent the peak current mean * SEM for 4-27 different
neurons.

Capsaicin¥} AITCol w83} n|FA4 o] vhen| &8 2lsl7] ¢33t 21 19904 = &
At mF4A e AxzA AITC (0.2 mM)2 capsaicin (200 nM)-& RHE3lo] A 2|33
th 29 19 D daeizel FIetel uERd A3 o] 23%9 A AEZ7E AITCS
capsaicin® %o R Wk&-319l Il 27%3= capsaicin®] ¥k 15%3= AITColl 9 6F-&-3}9l v},
3528 AABMEE FE orfo i whEelA] FUTh FTHEE ARES TP WHoR 7
7R S] Aloks At gole whgo] e 74X A= Algko] (latency) AITCel
A oA A ZAAnk (2" 19 C). o83 latency ] x}ol= AITCS capsaicine] w¥H&
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Figure 19. AITC evoked inward currents in either capsaicin-sensitive or —insensitive
nodose ganglion neurons.

AITC (0.2 mM) and capsaicin (200 nM) were tested on acutely isolated neurons. A.
Traces taken from a representative neuron which responded to both agonists. B.
Traces illustrate that some of the nodose ganglion neurons sensitive to AITC alone,
but not to capsaicin. C. The latency of capsaicin and AITC responses was 3.7 £ 0.7
(n = 26) and 242 £ 55 sec (n = 16), respectively. D. A schematic summary of
results represent distribution of AITC-sensitive neurons in capsaicin—sensitive (CAP+)
or -insensitive (CAP-) group neurons. All cells recorded at Vy=—30mV.

L 740] H & . 23
H #ostE mFAAS st Fde AAAE #elage] FARQ capsaicindt
A4 8] %‘*é*‘ﬂ AITCY ®FgA-S ZAMstth A A3 oARetA Zdld A3rt st
v}, 25 CCKel| ¥kg3h= n|FAA Al¥= A capsaicinel ¥+& 3F3v}h =3 CCKol
W3 AAMY F 27%F AITCO 0

CCKeoll Hkg-317] &2 MY E2(n=32) AITC$ capsalcmoﬂ EHL HE-g-7d of E}F/}H 4 7
o] 1Fo R o] Art 16%2] MAAELELS F 7HA| BTl wkEsY
o vkg) o 16 % (capsaicin®] ¥h&)&= 2.4 8H7px] o] Al molvt Hh-§-31 %
= olfd & wh&3kA skt

b
rEi r
OO
_0|L
2
v}
I
it
Do
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212 20. Cholecystokinin (CCK) evoked currents on either side of the AITC-sensitive
and - insensitive neurons.

A. Representative traces taken from same neuron that was sensitive to
cholecystokinin (30 nM), capsaicin (CAP, 200 nM), and AITC (0.2 mM). B.
Cholecystokinin—evoked currents recoded from ATI'TC-insensitive and
capsaicin—sensitive neurorn.

All the traces in the A and B recorded at the same condition (Vg=-50mV).C.The
graph  shows the amplitude of cholecystokinin-evoked  responses from
AITC-insensitive and capsaicin-sensitivegroup (AITC-,CAP+) neurons and capsaicin,
and AITC bhoth sensitive group neurons (AITC+CAP+). Data points represent the
peak current meant SEM. D. A schematic summary of results represent distribution
of ATTC and capsaicin—sensitive neurons in cholecystokinin—sensitive group neurons.
The numbers in the parenthesis represent number of the neurons in each group.

(e}

—_

o] Aol A S AdslE vFEANAe 248 FUHA Y E e wea %4 2
2l capsaicind} 7 A} @4 = He A | o= PR
ME7F ¥k gol 4 o Holdg & & ATk

—n
1:011
k)
N
=
o
2
9
8
ko)
»
=
Q
=
=
ra
olt

i

_34_



=2
H
to o
o2l
[
&,

1©
ot

4
<
EY)

=
o
>
49 s o ¥ 2 M-

jq
N
N
o
o o “r

gt nF AAAEAQ nodose ganglio
F7) ol A o] W

A o AEE AdsE Ty

ikt
s
)
Y
I
O
ON

-
(M

9
3@
@)
O
=~
=
&3
oo
_O|L
rir
=

d

7 E S F
287 Al AR e Qo ¥wbhe dedttE AL ofn duA Stk
o

o

e AGd= AAAENS Adgrgorw Py 98] positive control® CCK
& ARgshslth oldl CCKe FXi= 50nM ot G.P(#he]aL%), Mustard(7#44),
il of wkiefA AHeg F wg& SA3AUTH
AA 25719 test¥ cell FolA CCKel WH&-3F= cell 44%0°]™ WH&-3A] Yw x| 56% =
HE-S-31] k) (Table 15). G.P(60%)+ HES 8t vl &3} HE-&9] A7|of| A 713 =9k
o A ARSI A8 A YEuk T CCK-sentivedl §Fg-3h= A4 (n =
11) AITC 87 £ 4.1), #ear5 (1204 £ 50.4), A7 (122 = 4.5),
12.882 pA)e] ®F&& YERHATE (L9 20).
EAH o2 CCKol wH&3tE cello]t} WH&-3A] & cell &
]

1o

IF ox

)
N
HS
—
®
o
%
@
~J
H

CCK%+= p=0.011, AITC%+ p<0.001 mustard(A=FS]) 9k p=0.004, CP (3tx) <+
p<0.001, ginger (A7) ¢ p=0.001201Avt. vt& =d =718 798 2347F HEbA

2okt

i 15, Distribution ratios for CCK, AITC, G.P, Mustard, Ginger on visceral NG neurons.

CCK positive (n = 11) CCK negative (n = 14)

AITC 5 4
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1
2 20. G.P(Green Pepper: 0.1.g/10ml) evoked inward currents either CCK-sensitive or

—-insensitive NG neurons.

CCK (B0nM), AITC (200 uM) and Pungent(0.1.g/10ml) were tested on acutely isolated
NG neurons. All of the data were carried out in nystatin perforated patch
(Vu=-50mV). A. CCK-sensitive(44%) or -insensitive(56%) distribution ratio on NG
CELLS. 11 cells responded CCK and among the rest 9 cells responded G.P. 14
CELLS did not respond to CCK and 5 of these reacted to G.P. G.P Reactivities of
CCK-sensitive type cells were higher than CCK-insensitive type under G.P—positive
condition. B. CCK-sentive mean amplitude 11 cells responded each of the agonists..
G.P Significantly increased induced currents under all condition. C. CCK-insentive
mean amplitude of CCK, AITC, G.P, GINGER MUSTARD(49.222 + 14.041, 12.608 *
7.732, 145189 + 18379, 30.83 + 11985 6.541 + 3915 pA, respectively) G.P

Significantly increased induced currents.
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PPt ]%94 AzA Bzt g S 2 fA4 &
AL AES ALRASALY GA 7o AR

_—°.‘=‘§2 o

¥ 16-FEaF, AR, B 67193 BE o3 FAgo WS =AY 7
A= HEAS AAg 24 (pA) | 671E B3-S (pA)
AITC (200 uM) 29.4 + 6.41 34.3 + 12.04
Aztel 181.0 + 74.36 26.9 + 6.81

A7 132.8 + 47.36 35.0 + 14.15
el (GP) 125.8 + 41.32 153.3 + 47.32

A6, FAEEL ATl oF AEF =429 Ghrelin ZH]

AAET in vivo AT Q2AF)

1. Active ghrelin 4] ¢
CCKell wrg-3lo] m =4l
% 3. Ghrelin %—3
¥ peptide=A] ¥ 9] thAlx

o= Ghrelin®] 4] o]

e Y HAZFANE7)

| A FAFS

Al 150-200g A $-9] male SD ratg AF§3Th  sEAHA AR
shal T Fo ol o] S E il ks TutE| = 3
4 AT Fo 1242k Z‘i‘jﬂ R R R

s dETs M FHAA 300me/Kgs A7 Fold F 143 5 dof 05mlE F3ko]

Rat/mouse ghrelin (active) ELISA kit (Millipore co. MA., USA)<
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AETFe &Y AT ool 2t (mean £ SD of the mean).
1. Bl (Control) [174 + 56g, n = 7]
2. #Be)aF & F&F 1E: (GP) [173 £ 56¢g, n = 7]

=& + A EEHd (3 D 2E: (GP+Ginseng) [172 + 53g, n = 7]
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4. A7y =N 15 (Ginger) [170 £ 58g, n = 7]
5 AA F&9 1%: (Mustard) [169 + 6.2g, n = 7]

a9 219 oA yEbd o] 7 A=Y AFFool 9ste] AFe] Ghreling
o WErt gslvh Ea9 Ghrelin® ¥ %7F 2855 + 47.0621 Ao u|ste] #}g
, BEjaget Qlqke] 3u) 1 E3E, Aol A7) 20, 22. 16 % 9] Ghrelin®] v %
7b ATk AR AR Yo AE ot ar @ 3 ¢ glsich gEka] HAE
TEojo] o Fa= mE|mFet Qitel 3ul 1 EFE > #HYaF > AP SAH=
24 7FA it

N ol
o P K

£ 300+ w
(@]
2
O]
n
c
o]
o
o
¥ 2004
0 . .
) o
O \}
000\‘ s

Z1¥] 21. Extracts of the Spices effects on blood gherlin concentration.

Serum ghrelin concentration was measured lhour after oral adminstration of the
natural spices. Ghrelin concetration in Control, G.P., G.P. + ginseng, ginger, and
mustard treated groups was 2850 * 47.1, 228 £ 127, 221.1 £ 33.1, 2399 £ 14, and
3085 + 34.6, respectively. All the data represented mean + SEM of the mean.

X
129t & 1oz sfo] Agaold, A wolx, A Aol+ueiFE= Hol, il

A Aol+ae]alF - QA FEEEDE, A Ao+ AL FEE Hol, A WA o]+ A}
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9 22. Feeding amounts of C57BL/6 mouse group with high fat diet and spices for a

day.

Fo AR FAse] 47T, gxitel
25.00 g, A FH ol +3hel FEE Aol TS 25.30g, 3143
A

2649 g, AIAY Ao+ AGFEE Aol 2787 g, A4

Bodywt. {g)

35.00
B Control
3000
25.00 B High fat diet
20.00 B HFD+green pepper
1500 -
B HFD+Green
10,00 -+ pepper+Ginseng
m HFD+Ginger
500 -
]
ooo - HFD+Mustard

0wk, Z2nd_wk. ath wk.
¥ 23. The change of body weight in C57BL/6 mouse group with high fat diet and

spices for a month.

2nd. wk. 4th.wk

250.00 250.00

200.00 200.00

160.63 153.85 14854 14977

15000 3 1:4.28

14591

15000 -

10000 ~ 10000 ~

Conc of chlolesterol
(mg/di)

Conc. of cholesterol
(mg/di)

5000 -+ 5000 -+

0.00 - 0.00 -

%Y 24. The total cholesterol level in C57BL/6 mouse group with high fat diet and
spices for a month.(1-Control / 2-High fat diet / 3-HF+Pepper / 4-HF+Pepper3+ginsengl /
5-HF+Mustard leaf / 6-HF+Ginger)
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a0

¥ 25. The active ghrelin level in C57BL/6 mouse group with high fat diet and spices
for a month.(1-Control / 2-High fat diet / 3-HF+Pepper / 4-HF+Pepper3+ginsengl /
5-HF+Mustard leaf / 6-HF+Ginger)

3. 8% acylated / unacylated ghrelin®4] S3A &3 &<2l-in vivo 511
oA Aedl FE AYY FaAES S T3 H= ghrelin® FHEE A E3Ieto] *

ARttt 1w TAA R FAo] Thedk Ha wiEpli2niE & 1T o2 33
o dF ghrline® 27}A & ef<l acylated typed} unacylated type 55 AU

o

Aol e ofgiel Bk BE $ES BEFA 200g ¥ 85 % male SD ratd AHE
A5 Fo| obEf e} o] 5o
ES AT Fo] 1243 A5Y A

| SOOmg/Kg AT TR 14

o
vl
offt
il
o
>
>
B
f
e
i)
e
o
il
o
X
AN
o
Y
o
=
4
N
4

AMEFe &2 HirAFTE olgfiet 2} (mean + SD of the mean).
5] 8+

1. ¥+t (Control) [198 8.2g, n = 12]

2. BElaF & FF 185 (GP) [2006 £ 54g, n = 12]

3. #YiF EFEE + e sd (3 DO 2F: (GP+Ginseng) [200.3 + 10.9g, n = 12]
4, A7y FZF N 1E: (Ginger) [200.8 + 5.7g, n = 12]

5. AA = 15F: (Mustard) [198.8 £ 74g, n = 12]

Unacylated ghrelin S W02 ofgf <} 2o}
10 ¢ EDTA7Z} £ eppendorff tube &8])3te] dHS 05 ml FH&ta 308 943 & A85=

_41_



3,500rpm, 4TColA 10#3F Al sty 7|4 deds FEste] dof #2444 AR
& EIA buffer® 10¥] 3] 3&}o] AF83}% Y} Unacylated ghrelin® &4 SPI hiojit ol 4]
B 5= rat unacylated ghrelin enzyme immunoassay kit(cat. no. A05118-96 wells)Z
Ab-&ste] S stk

A4 Ay, xad AE Foat Abolo] fo4el Aol gloy, AR AE Fold

[e]

9] &% unacylated ghrelin tzwol Hld] H F=7F 7 2 Aoz ey, Zb
7ho] Fol o] unacylated ghrelin¥ 5 %= dlxa9 49 166017 pg/mld] ¥HH, &
gliF BEFEE R 1584028, #eliFe) QA EFEE 3 Fojie 1.56+0.11,
A BFEa FoTe 1501014, AAY =F=& Fo4T2 147029 pg/mlg] Ao =
ZALE A T

2.000

1800 1.66
. 1.600 i 6 i 150 147
g 1.400
3 = 1200
Eh% 1.000
&= osgo00
a8
g 0.600
= 0.400

0.200

0.000

Control G.P. G.P+Ginseng Ginger Mustard

¥ 26 FAE FHEES THFI SD rat®) ¥F unacylated ghrelin® 5%

Acylated ghreine =482 olg e} 7t}
EDTA% p-PHMB(HZE &% 1mMH7A F4])7F & eppendorff tube &9kl & 05
mlE 2 4o 3083 WA S A FZE 3500rpm, 4CelA 1083 YA &2 st} Ao
< #3le IN HCIE 100 ul/ml A #2]¥ plasmaol A H7}skal thA] 3,500rpm, 4°C
ol 10#7F AT gr) 7|4 ozl AT s TS A AEE ARESH 44
AF8-5 = EIA bufferel 5] 814 3Fe] =A%t} Acylated ghrelin®] 42 SPI biojitell
A B % = rat acylated ghrelin enzyme immunoassay kit(cat. no. A05117-96 wells)=
Abg-ate] S 3E3
4 A3, acylated ghreline w3Fe] #2914l xfo]= glov), Hat

= ¥
A E=F2E &3 Fo4 1308021, AW EFEE FoT2 1.31+0.16, AAY =5
28 Ro]FL 1212030 pg/mld) AoR FA}

3
ol e Ao B AAl= EF ghrelin €5 &
A= 2AF A FEAEHY A7 fEld AoeE dddnh
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i 17. The ingredients of marketing 'curd type yogurt’

Type Brand Ingredients
A 75.26%, SR 2, EFEART,
A, FAHEE,
Curd WHE Bl 2R9, NYSYARAAE dets] ¥=9 Fobi
urd type _ y
Y (FFash) (Agd, SFAA EGE, HAAHE 1344 ), o7
o Aol A+, AAFFE,
o4 287, v, ik
A 74.75%, SR,
EGAAE 16% AN, WAAHAE | H5l  2ALE
g B ERRAR), A0,
e =] Ot} ul #] Bl e} E 2
Concentrate o] 0 = 40 AR, SHARIVYES,
COmtmpe e, NYSYACAZAR, Asd, Ey Fobz), Aww
= ol v — . -
SHAAE G, MR, F3HA), HE,
AN 2EL, FEAFEFE | Fibt, LEobd A
o

WA Ao A HA T F Y LT E2EE drink type, curd type, concentrated curd

type 3FCE o] pHE FEE Flsdvt (¥ 44). AldsEE 87E2E9 pH+
41743 =9 oY, HEE drink typeel A% 647123 cP, curd type 664 cP,
concentrated curd type< 449.0 cPZ ZAFE AT (£ 18). ©] A& 7|02 dlof =9
¢ STEEE A X, O o= Ve Ao Hrbd 82 E &3k A 5%

=

Fig 44. The marketing yoghurt sample.

Table 18. The pH and viscosity of various marketing yoghurt.

pH Viscosity (cP)

Drink type 2} 4.1 6.4
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s Skt 4.2 12.3

T71F 4.2 7.2
27te] 2~ 20 4.3 77
Curd type HH= B A 4.2 69.4
2 QR Q.
Concentrated .
curd type o] @;ﬂﬁ] ) 4.3 449.0

oo Ro] vk Aol FA o] exopolysaccharider WS #&A3 5o
71574 A&l gk o] HY|E AR, B4, 24, Z3 Fol 035&% Z

4 : v A=, - AE

o o Pz 249 UHS AHUS 2 AToV% ) agER, o EdTd

MM B T AF e AME FAY gabtF 55 147HA ’E}Oéﬁj% 15S e
2 QTEE Ax §F 24 W3E v 3Tt

2] 2§ 500 mlS media boottledl] HoF 100 TollA 15&3F At 3 & wWysie] S8

5] Azl 3 Lactobacillus 3%9¢ 4%, MRS brotholA #®j3 +  wfkeds.

Bifidobactreia 2€¢] 74-%+ Reinforced clostrldlal mediumol Al vl gk FH-E FulE §

Z wwkeElE & 37T

5] %

el 1 % (v/v)e H&= HEsAr. ddo] HEE +i/E
incubatorell A} 24417k 48417 &t H#stH A fF JAds 9d =4
S
E 18= T HEA 93 pHE #AFEE Fojth. AT ABT-B60U), Lac
acidophillus KFRI 340, 341, 695, Lac. bulgaricus KFRI 345, Bif thermophilium KFRI
7488 H=E3 WEFo pH7F 48 hrstfol 43032 AstEc. 2 F, ABT-B(60U),
Lac, acidophillus KFRI 341, Lac. bulgaricus KFRI 3459 7294l 24A17F W] pH7}
3.673.97HA] wolA= AL AT 5 Sl
HEolzl o] & g EES] HEE F 190 dEATh TE 2443 Fele FdAd A
=7F ABT—B(6OU) 70.5 cP, Lac acidophillus KFRI 341+ 57.8 cP, KFRI 1502 34.2 cP
o2 YEeytow ARAZF B9 Byt BEE Bif thermophilium KFRI 748°] 88.8 cP,
ABT-B(60U) 79.0 cP, Lac. acidophillus KFRI 341% 485 cP= uYElyth. ABT-B(60U)
o A, A WA wF T P mE AR del HUMEY =% glo] A¥H= curd
type R TEE £33 Ao Ed o, Bif thermophilium KFRI 7482 7%, 48
AZE g2 M3 curd type & T7EE F3= BEE YERY ST

Table 18. The pH of yoghurt fermneted by various lactic acid bacteria
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pH

No. 24 hrs 48 hrs
Species Blank 6.58 6.05
Commercial mix ABT-B(60U) 3.79 361
Lac. casei KFRI 228 6.39 590
Lac. acidophillus KFRI 150 4.58 445
KFRI 162 6.18 5.85
KFRI 217 5.08 5.22
KFRI 340 6.08 4.09
KFRI 341 3.63 3.44
KFRI 393 6.30 6.17
KFRI 695 558 4.29
Lac. bulgaricus KFRI 344 6.38 3.87
KFRI 345 3.89 4.10
KFRI 425 6.31 3.59
KFRI 673 5.73 594
Bif. breve KFRI 744 5.73 4.64
Bif. thermophilium KFRI 748 5.02 424

i 19. The viscosity of yoghurt fermneted by various lactic acid bacteria.

Viscosity (cP)

No. 24 hrs 48 hrs
Species Blank 1.8 14
Commercial mix  ABT-B(60U) 70.5 79.0
Lac. casei KFRI 228 1.3 1.5
Lac. acidophillus KFRI 150 34.2 43.0
KFRI 162 2.6 1.3
KFRI 217 3.8 1.3
KFRI 340 1.3 37.7
KFRI 341 57.8 485
KFRI 393 1.6 1.3
KFRI 695 1.4 1.6
Lac. bulgaricus KFRI 344 9.5 2.0
KFRI 345 1.2 23.3
KFRI 425 319 409
KFRI 673 1.2 2.0
Bif.breve KFRI 744 1.3 16.2
thermidniium  KFRT 748 116 83.8
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AA¢2 A7 E5 1 L media botttleo] 800 ml# it ztzbe] &AZFE 0, 2, 4, 6,
8 %(w/v)A H7lste] 2 ZmolgE & 100 CTollA 1623 A3t Wulste] 23 A5
of MRS brotholl A w3t st} 1%E HE3sle] 2473k $9] pHe} A% WHEE B3]

13 290 YR nRe} Zo] 078 %9 EARFE UM SFEES pHe AAEFY
367430.% IR Mt Tt A vHA R FolAE AFgE Helow, &
froll @AE/E H7hek A= A7 BAgle]l TE $o] pHYF 407412 f9
sh7h glolet.
= 9E Ade AAw9
FE Hre LEe Amv S 2
T, AR AT 0 %Y W
= 6995 cP, 6 %Y W= 6200 cP, 8
AL A= ABEE QF2E F 1 ALy} =L fHE QP2 E 4490 cPo
2o AEE A& F Uk 1y 4 % o] % FEE X ER bl o aF=2E
)

SUR)

0,

E

mE ot
ius

A7k freldQl Zolzk glglov, ¥E Fel= A
ALZ YEbgt AA¢FE baseZ AME T A
%] 18

-

o

iy

8.0 cP, 2 %Y W+ 3395 cP, 4 %Y

7}
%Y wl= 661 cPE, 4 %o]lde] EXERE A

A= ol §4% ke el B 4 AT @A SHE base2 ¢ A= @AEFE A
AspA ke dze] AEs) 319 cPROt BAER A7) olF, ayEEd YR A
2} F7kste] 8 %E A7 A4l 2480 cP7HA F7HE Zi% e = STk o= o

gk curd typed WHi= QFEEC HERURE A3 ARtk (¥ 30).

Whole milk Defatted milk
7.0 0 ~ R
6.5 65 | - - v i
6.0 S
55 33
E 50 £ 50
45 . a5
40 MM 40
35 &___,_.»-4?“"—'_ 35 |
30 ° - 30 |
o 2 4 & 8 a 7 4 6 8
Added milk powder (%, w/v) Added milk powder (%, w/v)
=== Blank Fermented

218 29. The pH of yoghurt fermneted by ABT-B(60U) for 24 hrs adding defatted

milk powder.
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Whole milk Defatted milk

700 . 700
500 600
500

400 400

300

e {/ 200

100
100

Vioosity (cP)
Viscosity (cP)

&
Uv s : g

0 2 4 6 g

»

a 2 4 6 g
Added milk powder (%,w/v) Added milk powder (%,w/v)

=i Blank Fermented

212l 30. The viscosity of yoghurt fermneted by ABT-B(60U) for 24 hrs adding
defatted milk powder

o & WHlor WE At Q FEE baseo| RCMOA] w3t Bif thermophilium
KFRI 748 # <} 1% Fote] 48A1%F $-9] pHet H &% WstE @zt

%l 3lel yERd wEet Zo] 078 %9 EAEFE HUbe 8T EE9 pHE AA 9]
A9 42743, EAFod AEFE HUIS AT 437442 Z Aol7) glE ASE 4

Bk

(ld
X
f
ol

A8A1ZF W E Fo] A& ABT-BO6OU)H wizb7FA &2 AA /& H7e Haae H=
7b B8 2 Aoz Uetgth AA S base® AFE3 QP EEQ RS @XEH{ H)
ko] 0 %Y W= Hir FE7F 1390 P, 2 %Y W= 2795 P, 4 %Y wWi= 3260 cP, 6
% W= 5355 cP, 8 %Y W= 6405 cPE, €A HUlEe =718 &4 @ FEEO]
AE7F S718HE RS A3 &, 6 %014 EXEFE MU Aol AldE
v AHE AFEENT 52 HAEE A8 F AT €A FHE baseR 3 A= o
A BHE HUEA 2 g2 HEUF 2735 cPR oY gXEf HU) o]F, 2FEE
o] A AA FTUtek 8 %E MM A4 2505 cP7HA F7tske] 4yt curd type]
HHE QF2E MY 22 ARE AT 5 AT (2" 32).
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Whole milk Defatted milk

70

10 65 i e * +

6.5

6.0
55
55

pH

50
45
4.5
4.0 40

35 3.3

3.0 30
0 2 4 ] & 0 2 4 & 8
Added milk powder({%,w/v)

Added milk powder{%,w/v)

=i Blank Fermented

212l 31. The pH of yoghurt fermneted by Bif thermophilium (KFRI 748) for 48 hrs
adding defatted milk powder.

Whole milk Defatted milk
700 700
600 600
- 500 500
‘?‘;' 400 400
E 300 = 300
= 200 ‘.; 200
g
100 g 100
0@ < e % % 0 + * ¢+ *
2 4 6 8 0 2 ) 4 ) 6 8
Added milk powder(%,w/v) Addedinikpowd=T(%)
=i Blank Fermented
219 32. The viscosity of yoghurt fermneted by Bif. thermophilium (KFRI 748) for 48
hrs adding defatted milk powder
oA 5 7HA = ABT-B(60U)} Bif thermophilium KFRI 7482 Z}z} 24417k} 48
ARG Rl WE RTEECN SARGE AXSROl W& A7k EAFfol
P At o Ax A "elA fEdt As st e, A Tl 9s
ZHzh weoixl a4 EEE B WA At AoRr Td 330 Heli= AXY Aolr)
AN ABT-BEOU)Z THE0jzl @ F2EE REgn 38 Jd 9 curd7l A 2739
NA %= 53R e, Bif thermophilium KFRI 748% ®rEolzl Q7 2EE ddl7d
WA gae] o3k gojgrt AA Aol AT wie] Qi) ez 2 A 7
54 55N FHE LTEES WE) A8AE AXH0l 4 % SARRE Aot
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(A) (B)

1.2

pH
Acidity (36)

08
06
1 04
02

a 0.1 0.2 0.4 0.8 a 01 02 04 0.8

Green pepper+Ginseng ex.(%) Green pepper+ Ginseng ex.(%)

19 34. The pH and acidity of yogurts with each concentrats of green pepper and

ginseng extracts.

13.00
12.00

11.00 /\.\.
L

10.00

Log CFU

9.00

8.00 -
a 01 0.2 0.4 08

Greenbeober+ Ginseng ex. (%)

219 35. The viable cell counts in yogurts with each concentrats of green pepper and

ginseng extracts.

a9 362 EF FEE 008 % E AU 2 72ES e HojF= Aotk Hunter
LAB®| *”XM]E o] &3led M WMEE LAB valueZ A3 38 fig 1001 R AT
B3 FEE HAvlgo] ZUlES4E ZAMo]l 2HA ZUbElE AL #d 4 gglon,

LAB valueoﬂ/‘1+ 1719 S3hE YEbss Lakol 7ol S7keh A 11530014 0.79%
2F 251 3?;54 W717F FastE AS AT AU EE redoll A green”hA] €]
A M3 E HolFiE g g8 1004 1.372 7423893, vellowel A blue7b# 9] A=
35 HoFE B2 19134 1.37= W A

o] H7to| oJd M WEE Horom W
ATt

T AT o]2ZH T FEE
2
T

KeN 3
= =
ohet 717139 E4 FAZE H1F

219 36. The yogurts with each concentrats of green pepper and ginseng extracts.
(A-control, B-0.196 concentrats of green pepper and ginseng extracts, C-0.296, D-0.49¢,
E-0.8%)
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0.z

01
Greenpepper+ginsengex.

0.8

04

02

0.1

0.8

04

0.2

0.l

Green pepper+ ginsengex. (%)

Green pepper+ ginsengex. (%)

219 37. The Lab value of yogurts with each concentrats of green pepper and ginseng

extracts.
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i 20. The sensory intensity value of yogurts with each concentrats of green pepper

and ginseng extracts.

Score for intensity

Extracts conc.

Color Bitterness Hot spicy Sour
Control 38 + 1.1Y 32 £ 1.7 27 + 16 6.5 £ 1.7
0.1 50 + 1.0+ 40 £ 19 34 1.6 6.3 £ 1.2
0.2 5.7 + 0.7 45 £ 1.7 38 £ 19 6.1 £ 1.7
04 6.9 + 1.0% 5.5 + 2.0« 5.0 £ 2.0 6.2 £ 14
0.8 79 + 09« 6.4 £ 1.7+ 6.3 £ 1.8 6.2 £ 2.0

(1=Very weak, b=moderate, 9=Very strong)
1) Mean + S.D
2) *, Values are significant at p<0.05

5 FEE AU 24 RES VER A A= table 50 WERAITE 931 A=W
o2 zApske] 04 Wil BrPelA 53 HEolty, 94l vl AR Y 2
TEE W #21e V|EE sAsste] ZHIFEE St AW VEEE FE
B9 ol FuletiA Asste Anvt Aaste A4S BAH, 53] 04 %olde]
EEs % 27 EES plain A S EEC W& 293 Yz AolE B
of 2 s wie gl o3 9y EES v MI3ER TR EFHOR FadGon,
plain & 72EUH] 249 AolE Hol= FFEL 02 %ol HUF el 0.4%0°]

o & Hkedd F3he 7]

gl WRAOR 3k e o AN BE #54 &
Fwol A plain W] FelHQ) Aol Mol FEL 0

o% X g A

i)
N

N
=2
o)
o
—_>‘4—l‘4
2
o
f
g
rlo
2
(i
u
£
S
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o
oo
=

i 21. The sensory preference value of yogurts with each concentrats of green pepper

and ginseng extracts.

Score for accetability

Extra?(‘)c/g) conc. _ :
Color Bitterness  Hot spicy Sour Total
Control 73+ 149 70+ 14 6.8 £ 15 06 * 22 6.3 £ 2.1
0.1 6.7 £ 1.3 6.2 £ 1.2 6.1 £ 1.3 04 + 14 6.3 £ 15
0.2 6.1 £ 15 56 £ 1.2%x 53+ 14« 51+ 12 04 £ 15
0.4 51 + 16+” 43 + 14x 45+ 16+« 51 +13 43 + 15
0.8 41 £ 1.3« 40 £ 16%x 45+ 1.7« 45+ 16 3.8 + 1.3«

(1=Very bad, 5=moderate, 9=Very good)
1) Mean + S.D
2) *, Values are significant at p<0.05
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¥ oeFEES A7 Ash: oby FEEC JBAS e & gE HAF] FU5)
Aol e EFS Fal WEol Ao, MY FEuv o Be 9 Fnsl 2@
ofof faF Aol wFe ve Hurt o ERel TS vHE A4 2 %g

ko R TEES] AAd Bt

(1) FAbkr A 54

AxY 34 87 2EY e s 05 mlol 0.9% saline§& 45 m
108} Mo = 3483lal, o] A& |ztel] wE x4 AY
ST72E 05 mLoll 09% saline&< 45 mL& &3tste] 108] g Ho= 34319 7t
z+ol 8|42 1ImLA horse bloodE #7138t BL agar plated] HE3te] HASAHOZ
At E 33 wkE SASAT 479 platet™ 37C AFHolEol A 4047 wlF &
A colony & AF33 L colonyel Mu4-E w3 AlE mLY CFU(Colony
Forming Unit)= Yeh A}

A7 T 19N e AEETE xR A4S 9.00x10%0 M 1.08x10"74A F7hekgla
AR H7ES 4G 148x10°74A F 18kl oy, 1 o] F HAk gaste] A% 125 o
B UERTS 174x10°, AE F7EE 6.68x10%74A AiErt AAas gl

b

i 22. The change of viable cell counts in yoghurt for 12 weeks
(CFU/mL)
Period Control Sample
0 day 6.64x10° 6.95%10°
1 day 1.03x10" 4.61x10°
3 day 7.96%10° 1.25x10"
7 day 1.08%10" 1.48x10"
14 day 1.69x10° 3.98x10°
21 day 3.52x10° 1.14x108
98 day 1.23x10° 9.6x10"
8 week 3.34x10° 9.6x10"
12 week 1.74x10° 6.68x10°
(2) pH
WFE e 34 RTEE 5gol SR5E Jlete] SomLE A8d LAg AR AE
3t tl pHE ph meter(pH 209, Hanna instruments, Italy)E o] -&3Fo] =43} ] %k

& =

717 125 o AlES AYdEx 2 THLTEES AESHYI THQTFEES pH
3= Alzxd 7NFEoz Axda AR 0Y Alolo] AMAE @ I A

£ Waks vEhiA esdth (' 38).
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oA 0.01% 448 | 37 | A2 =AAA &
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]2 0.5%+@w] 7HF H05%+ I 22
wele 0% An] T mAOSG AT 2260 o sg | kel ek

+T A4 0.1%

- gAY EF = 24
A B ol @ $Re Az Aitel Fstd AdRe] FYHnE A
agsts 9, B4R FAA Gge 2 PPAE FuAs, ygow
of olgHE AUAN TGS Yo 24 A3}, AR 001%F A7
o, Aubael el 2Bl Y wrkes oA wart
pH '%LL:)A(% !

Hlo] 2 0.5%+3A "] 7 352+0.5%

+3abe 2% +7-<A4F 0.01% 4.3 3.7 Aol X%, sho] x3t= R

+ A &710.01%

Hlo] 2 0.5%+3A "] 7 352+0.5%

+3he 296+ 7914 0.01% 43 | 33 | @e @3 ARG 44

+A &710.005%

Hlo] 2 0.5%+3A "] 7 352+0.5%

+3he 296+ 7914 0.01% 45 | 31 | AdEel A9 glow o] Wy

+71} 7)1 1 7 0.05%

o]~ 0.5%+3A v 715 =210.5%
+34 5 296+ 4F 0.01% 45 3.6 |l AFEM Mo] M3 FreF gt
+71} 71174 0.1%

o]~ 0.5%+3A v 715 =210.5%
+34 5 296+ 4F 0.01% 4.4 3.0 = 7.3
+28 Z-70.0025%+ 7+ 7] A AD).025%

i 23. The composition of pouch type beverage
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