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< SUMMARY >

| ELELE | D-02

Purpose&
Contents

1. The purpose of the study

O Conducting planning and research to commercialize health functional food
for improvement hyperglycemia and obesity using Lactobacillus sakei
OK67

O Increasing the chance of success of health functional food for
improvement hyperglycemia and obesity through Conducting planning and
research

2. Contents of the study

O Commercialization analysis : Technology review, Technology supplement,
Licensing strategy establishment

O Market analysis : Expectation of market & technology discriminating
through technology & market trend analysis, Establishment of marketing
strategy through survey of technology demand & preference

O Production process analysis : Expectation of production problems through
study of manufacturing processes & pilot production

Results

1. Commercialization analysis

O Technology supplement through lactic acid bacteria expert advise

O Commercialization confirmation through expert advise

O Expectation of production problems & issue through expert advise

O Establishment of clinical protocols through clinical expert advise

2. Market analysis

O Establishment of marketing strategy through TV home shopping network
expert

O Establishment of marketing strategy & technology demand through advise
health functional food expert advise

O Survey of product preference through pharmacist advise
Analysis of technology & market trend analysis through consulting firm

3. Production process analysis

O Expectation of mass production problems through fermentation process
using Lactobacillus saker OK67

O Analysis of active compound produced by fermentation using
Lactobacillus saker OK67

O Expectation of production problems through pilot manufacturing study

Expected
Contribution

1. Securing of technology of health functional food development which
maximize lactic acid bacteria & plant material function

2. Maximization of business through health functional food development for
improvement hyperglycemia and obesity using lactic acid bacteria

3. Effect of resource recycling & increase of the income using domestic
plant material & residual product

Keywords

Metabolic Hyperelveemia Obesit Lactobacillus Health
disease YPErgly ! 1y sakei OK67 |functional food
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. AR A3

(1) Lactobacillus sakei OK67 A

(7}) f-Akf Screening &

O A e Ald o zHE FEs 759 Aedd 54 9 16S rDNAAM LGS
wAde] #re $& dAew, #EYL Tolde

:H' &+ ;];] @5

1 Leveonosioe mesenterordes OK 16 Lactobaciilus plantarum QK37
2 Leuconosioc mesenterordes QK15 17 Lactobacillus saker OKZ6

3 Lactobacillus curvalus QK21 18 Lactobacillus saker OKAS

4 Lactobacillus curvalus QK25 19 Lactobacillus saker QOKO7

5] Lactobacillus brevis QK11 20 Lactobaciilus ermentum QK19
6 Lactobacilius brevis OK12 21 Laciobaciflus fermentum OR21
K Lactobacilius acidophiins QK1 22 Lactobaciiius gassers OKI

& Lactobacillus acrdophifus OK7T 23 Lactobaciflos passers OKZ2

e Lactobacillus Iactis QK 24 Lactobaciilys johnsonii DKL

10 Lactobacilius factis QK2 25 Laciobaciiius jobnsonis OK2

11 Lactobacilius helveticus OKI 26 Laciobaciflus paracasei QK2
12 Lactobacilfus hehveicus OR2Z 27 Lactobacilius paracaser QK9
13 Lactobacilius planiarum OR23 28 Laciobacifius reuters QK1

14 Lactobacilius planiarum ORK3S2 29 Lactobacifius romrms ORI

15 Lactobacillus planiarum QK36 30 Lactobaciflus rominis OK17T

O et F2 JA5ol Aoz yepd fAt[EErE gl A o] (Lacto-
bacillus sakei) OK67, &Enx}2 &2~ ZgElE (Lactobacillus plantarum) OK23, &
vpA 2] ~ sbg}7} A o] (Lactobacillus paracasei) OK9, gEHA 2] 2~ Fujy 2
(Lactobacillus ruminis) OK17]E°] FWAlitEe] WEa Aitel vx= 9SS e
A AF ] Al

(th) 238 VA EZE Y=L (endotoxin) AAE JAGE A Ad

AAZHE 22 s st fakatol] dis] G Mol EHlste] y=s4A2 2838}
= a9E 338t A3 Lactobacillus sakei OK67 ©]

o

LPS(lipopolysaccharide) <

e A 2dE 14
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(&) Lactobacillus sakei OK67¢ 3v] vt &3}

O wp§-2o 453 nAHA oS 3 3 Lactobcillus sakei OK67S 31¥7F 7 4-5F 9]
st 5 89l stlow 1 A feolAdo] e AT dA 235 YEY.

Body weight (g)

<a¥. OK679] AsS7tA 59>




— 16 #

(=1} *
T 12} L

®

il o P

)

2 4t

= 0

LFD LFD-67 HFD HFD-G67

it Epididimal fat pad weight

#
. T =
e

(% of body weight)
2

LFD LFD-67 HFD HFD-67

<9, OK679 AFTZ71g A &3> <9, OK679 13 At S7Fd A &3>
(v}) Lactobacillus sakei OK67¢ @973t &3
O ml2o 457 nAWA oS 3 & Lactobcillus sakei OK67S 3147t 7%
sto] a3tE Fel sdoew 1 Ay FEIEY ASdIYg g dsd FE 4
Zrol Hlgte] felH oz AT
#

[
s &

2

Fasting glucose
(mg /dL)
g

o &

LFD LFD-67 HFD HFD-67

<OK679 F&5dd /A a3>
-0~ LFD -~ LFD-67
~@- HFD - HFD-67

Glucose (mg / dL)

30 45 €0 75 90 105 120

Time (min)

<OK67¢] d37st &3>

AUC

Insulin (ng / mL)

1

LFD LFD-87 HFD HFD-67

<OK679] Insulin 784 &3>

5000
4000
3000
2000
1000

LFD LFD-67 HFD HFD-67

<OK679] d7}s)




(2) A Z2e FRA

(<23
=1

A

P In vitro E5 #7112 E3 QAL ESE TRAAL A
O ACAT assayge &3 A =8 &5 A7}

Algd Inhibifion(%) Uzed Solvent A= Inhibifion{%) Used Solvent A= Inhibifion(%) Used Solvent
DWOOO1N 24,10 MeOHZ%E2 DWO0D62N 94,31 MeOHZZ2 DWO177N 84,22 EtOH =82
DWO002N 18,43 MeOHZ%E2 DWODE3N 47,47 MeOH=%2 DWO0173N 33.21 MeOHZXZ
DWOOG3N 12,21 MeOHF%2 DWODEAN 12,21 E1OH &2 -

DWO004N 82,31 E.AZI28 DWODESN 67.44 MeOH=Z2 DWO200N 82,37 MeOHZEX=2
DWOOOSN 75,26 MeOHZZE2 DWO0E6N 28,11 MeOH=%2 DWO0201N 52,14 MeOHZXZ
DWOO0O6N 24,10 MeOHFES ~ DWO0202M 24.10 MeOHTES
DWOO0O7N 58,23 MeOHFES DVVOOTEMN 87.49 EIOHFEZ -

DWOD0SN 19.29 MeOHEZ2 DWOOT72N 9221 MeOHEZS DW0214N 28.58 MeOHEES
DWOO0oN 52.31 MeOHEZ2 DWODE0N 12.37 MeOHT =S DW0215M 72.35 MeOHEES

B DWO0S1IN 35.26 MeOHEZ2 DWO0216N 35.26 MeOHEES

DWO023N 34.90 MeOHEXE ~ DWO0217N 24,10 MeOHEX2
DWO0024N 15.13 MeOHEZXE DWO102N 4843 MeOHEZS -
DWO025N 82,77 MeOHS%2 DWO103N 62.21 MeOHEZ2 DW0255N 14.87 MeOHEXZ
DWO026N 52,31 EtOHS£S2 DW0104N 72,31 MeOHZZS DWO0256N 88,31 MeOHZ=E=2
DWO027N 35,26 MeOHZ%2 - DW0257N 35.26 MeOHZEX=2
DWO028N 84,10 MeOHEZS2 DWO127N 24,10 MeOHEZ2 -

- DWO128N 78,43 Hexane 2312 DWO0270N 18,43 MeOHZEEZ
DWOD41N 66,12 MeOHZZE2 DWO129N 49,32 MeOH=Z2 DWO0271N 19,99 MeOHZEXE
DWO042N 92,36 MeOHZ£E DWO130N 47,58 MeOHE%2 DWD272N 92,91 MeOHZZ2
DW0043N 35,26 MeOHFES " DWO0273M 62.84 MeOHTEE
DWO044N 42,81 E.AJER DWO146M 90,12 MeOHEES -

DWO0D45N 72,37 MeOHFZE DWO147N 9422 MeQHF &S DWO0297N 74.63 MeOHEES
DWO046N 61,42 EtOHEZE DWO148N 52,31 EIOH £ DW0295N 62.33 MeOHEES
= DWO150N 84,32 EtOH =2 DWO299N 72,34 MeOHEES

(4) In vivo &% H7IE 53 dAAEAS THAYF A

O tAd 3 F sERIS T3 A F5F a5 37t
) ) DE _ _
D EES D DXNES0 0IX=s =2 _ _ Hietofl OIXl= S&
0ixl= st
T,_Cho‘_& N EDL &_HDL - _ TRY N HEH%)
s aH(%) Btere (%) siciol via(%) MEss | Ngsg
ot T-Chol| TG | oL | HOL (%) HRO) | emmmy | eznem| neMEm

MHJ(E) 1.81 |14.61|17.4] | 66.11 8.6 7.7 31.81 29.9 53.31 32.2)

OSY(E) 10.9) | 11.8] | 35.5] | 27.41 11.20 16.11 411 1.31 1.67 8.51

PIB(E) 15,50 [21.3] | 24.0] | 42.01 14.91 22.3] 41.2] 34.61 56.4] 38.0)

KOS(E) 12.2) |31.7] |37.2] | 57.61 10.01 23.51 31.00 5.6 46.51 31.11

HOC(E) 37.81 [ 25.01 |54.61 | 16.11 7.4] 27.91 2491 1.6 31.210 4.2]
CDK(E) 30.00 | 26.2] |52.9! | 33.41 3.47 4.27 481 2.71 3.81 1.1
JNM(E) 6.1l [36.9] |25.6] | 56.21 1.2 22.61 29.5] 2.51 2.31 8.41
ENM(E) 20.00 |39.4] | 23.1] | 44.91 9.8 30.37 34.31 6.4 24,2 20.71
MGH(E) 19.00 [31.9] | 32.2] | 43.01 7.21 19.4] 9.11 3.37 2.81 11.97
MKW(E) 41.2] | 43.0] | 52.9] | 58.01 1421 50.11 51.21 4211 62.61 49.01




MDC(E) |[24.8! [19.1] [30.6] | 32.91 3.4 9.8l 20.31 1.71 8.51 2.61
Simbastatin| 26.9] | 43.7] | 38.8 | 28.31 5.71 5.4] 5.21 3.5] 1.21 4.71
HFD 107.91|104.61(105.11| 35.4] 200.01 248.37 | 1441.01 308.21 241.51 194.71

(3) Lactobacillus sakei OK67 3 ZAHE 3537}
) d9 2aF=E9 IFH|v 823

O whSzel T Fzh WA S o] ww

S FEA T gy 2EaFEES
Folste]l  HoldAHF 2 AFSU/rE FAHsRew 1 Ay ¢y 2Hg
FEEo] HoldHH A glo] 3% guwt a5 Yehdl= AS gl

MEE o HE HE+LECL HE4HFCL

-7 AEg 252205 28 8207 29,1407 9. 7+1.1

FHE AE(g) 28.2%0.5 23.3=1.6 24.1+0.9 33.5+1.4

= =slak(g 3:0+0.2 9. 7+0.8 5.0+0.8 3.8+1.0

fE =718 (% 11.9+0.8 33.7+2.0 17.2+2.7 12 8+3.2

o] H3{3ke 35201 2 B40.1 97401 ? 04002

Ne] T4 0.02+0.001 0.08=0.004 0.03+0 008 0.02+0.008
* CON : duk2]o] ot
* HF @ 31X Hk2] o] Fo ot
x HF+LFCL : 22AW2lo] goJat 2 1g/kg WE HUFEE Folit
* HF+HFCL @ A2 o] ol 3 25g/kg WE HYFE= FoT

(W) dyoesie 28 FAuAel= A9 Fujwt 53}

O wpg-zo 7 F aA| Aol E o] H|YHS FEIAIZl & gy FEEZHE T
3 dAEAbol = AZ AT Folste] AoliAW B ATT/E FAHsAoH 2
Ay} Aol dFH = Wsl glo] 43k dnvk g3E YeEhE AE g9l

&:Fn cot HF HE+LLA HF+HLA

=7] AFEig) 25.440.5 29.940.8 29.440.8 29.84+1.0

AF ATl DB.5+0.5 39.3+1.5 34.5+1.0 33.4+1.5

A FrlEH ) 3.1+0.2 9.4+0 8 5.1+0.5 3.8+1.0

HE ZIHE(E) 12,240 3 3l .1+2.1 17.6+2.9 12.0+3.3

Heo] M3 ek(g) 3.6+0.1 2 8+0.1 D E+0. 1 2.9+0.02

Mol F 8 0.0240.001 0,060,005 0.0340.007 0,0240,000

* CON : Rb2 o] ojur
« HE @ LA 2] o] ol
* HF+LLA @ 32A] %2 o] T % 10mg/kg FHAVEALOlE A o
i

i
2 20mg/kg A RFALOl = A Fol ot

Auael = AS) BRAe &3

Aol o] vwg HEAL F oUlE FEERRE 2o

E
i}
i)
o
ft
Jo
I,
A
Y
rot
1O




& @Avho s AR AT Folstel $4@ 29 AN &3 He)

450.0
—e CON
400.0 ‘3 & HF
&
'y —= =HF+HLA

350.0

OGTT ghcose (l/di)
g
(=]

200.0

150.0

100.0

Minutes

<a¥ . FAepAbol= Aol YA &>
ol 9 20mg/kg FAIRALOl= A Fof

gt AAAANE ERA
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O  Lactobacillus  acidophilusS} Lactobacillus caseis X33+ AT 2 f-(dahi)
o] n¥Y {F vl 2o digt 9w g3 g9l (Yadav, H &, Nutrition,
20073)

O Lactobacillus rhamnosus CRLI981E ©]&3le] gt FHe dx F vk
Ao A ks mEAE B4 ste] nIAFIH FF AAL AAAIE AL F
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- A7 A FSY Al A RSt AAHE =& AFES Holal glon, AEHow A
- AR SAE AFATFEE 1497HA] 1047%2] AE AAAE, 149 Adgn A ES
10.74% = 149295 7|5
S ARASAE ARGe LW AU 760%E ksl 11229 7%, AW 9129%9)
A%A9 ARAE e,
- S ARSAE HE F B vE] Y Hou Tmulelegsst Y e A
BEE 19l
- ZRdlo] QE A= 10T 14l 7FA] A it 45% st e FA
=4 HAZ7[SAE M2 HME &Y
(chel » M)
TE 2010 2011 2012 2013 2014
Ak 581,703,194 | 719,064,925 | 648,438,326 | 586,896,947 633,022,611
TN QA A F 112,853,104 143,479,074 180,732,720 | 232,394,505 317,651,566
HE g 57
. v 99,121,593 156,102,278 164,648,352 174,657,217 141,549,733
3 g Hfo] Q Bl A~ 31,689,155 40,487,779 51,859,018 80,439,692 138,840,251
o2 o] 58,433,285 69,154,474 68,766,203 62,829,221 57,549,627
eW7F-3 AW
_ 34,804,543 50,865,884 49,761,080 48,964,893 39,559,837
B gH fA
AA 1,067,095,256 | 1,368,187,564 | 1,409,139,712 | 1,481,999,828 | 1,631,041,605
% EA 1 2011-2015 Al ZE2|E SAHAL(|=2IIR 71s), MELltEHH KA
(&g - Ad)
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5 e Enm L g
2010 2013 2014
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(1) 71&AL/AA 3 7154

(7h 71 2T 3 9]
7h) A@HAH dF
~ L. sakei OK67 -2kiteo] Xz

- OK67

w@as
( Glycerol stock )

l
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FABHY
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- 5L Jar® 3 25L)F°l Lactobacillus sakei OK67 Au|FEI} AIF=E
(93.75g), Eili— 2 2(25g)E 48AI1ZF MY H HF
- AvjeFdd Bl ZujF 1241 2H4

oR Awg wA, pHWS el FAFHE(
%x%

©® A4z

27 F(HF A)
7 pH 7.01, E% 53

=
— pH 724
Av 42223 AEZOA f8) & pH 4302 Yolxu o]= Ay|o] ui
At AN o AR om g ow F5H.
A9 FEE 7582 =d8s fades Had

() AAE A F
Lactobacillus sakei OK67

AT ANFEE A
D 2g=A

Lactobacillus sakei OK67 -2kt

A% AL T

@ Agyy
— Lactobacillus sakei OK67 2H#S 10712A17F AR 71742 wjekst oS AudS4 F
2237 dAERQAE H7lste] HgE AAF
Akt Aoz AL JgE Y xR eRE Qs 7T A
of .
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OK67

O Lactobacillus saker

O 5L Jar ®EZE(AANFY 370) W

O MRSHIA| (3

2%) 3,700ml

ﬂ.o
M

O W% 160rpm, seeding Vol. 5%, 107124 3¢ wjj oF

]

FEEF

A =4

Pl

=

B 5L Jar &

il
Kio
Rl
ok

MH
alll

EEEE
- BL Jar wj ¢

®

out 124 HE =

A

, A 57x10°8 cfu/mlo]

@n

4% pH 4.26
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=
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e

3|

B-glucosidase)°ll <]

19 &4

o A &H

)

—~
fie)

fani
il

ofn
°

¢+

0

Bl
el
K

)

—_—
file)

o

74



HH 2% Al 2t pH ODew | (=292 %ey | H24
seed—1(100mi1) 10 4.48 6.396 - 4.1x10°8
seed-2(300m1) 14 4.30 7.888 - 2.7x10"8
seed-3(9Lx1) i1 4.26 8.728 - 6.8x10"8

B - 4.26 8.728 0 -

5/11(%) 0:30 0 4.26 8.416 | -0.312  [5.7x10°8
12:30 12 4.26 8.204 | -0.524

el Jar | 5/12(2) 0:30 24 4.22 8520 | -0.208 |* < 1076
15:30 39 4.22 8.570 | -0.158
5/13(2) 0:30 48 4.22 8.752 0.024
AFE OH

SZEAX=2Y 2Y ;;;‘H * <1076

* < 1076 : 7 plateOil N s&tT == 2E = (N.D.)

10—
1076 cfu/mi(g) Ol&t
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(th) FaxAE AEAEA &4

LR

Lactobacillus sakei OK67 Aol o3t 2y wgEo AMEAIANE &
s}

@ Adu
- AEEd Y deEFEE, A9 e FEE

Column Kromasil 100-5-C18 (4.6 mm x 250 mm)
Column temperature 40°C

Flow rate 1 mL/min

Run time 50 min

Wavelength 280 nm

Injection volume 51

AlZHmin) | E(0.1% XE4H) | o FHNEYEH(0.1% EE4L
0 98.0 2.0
25 85.0 15.0
35 70.0 30.0
45 50.0 50.0
50 10.0 90.0
61 98.0 2.0
® H3¥4d
O Xy dF=E A& &<
- XY dFEFEES FA87] st 99 AW o= HPLC A1E& g
- 239 443355 HPLC chromatogram
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| DAD1 E, S§ig=280,4 Ref=cff (CUCITRUS UNSHIU-PAT 2016-08-23 14-48-35120180623_PAT_01.0)

mf’U_ [
| A assaw '
200-
‘50{
100 g A=A
50—
o] | I PR
o 10 20 0 s = i
| DAD1 E, Sig=280.4 Ref=off [CUNCITRUS UNSHIU-FAT 2016-06-22 14-43-3520180623_PAT_02.0)
= =
2 gaved B2 SEFCEE]
=]
.
20
u{—f R | R T S = T e S
o 1 20 a0 0 = i
- Ay MAE T U FEHMFEAT oF 33F)S F a3 (Journal of Life Science.
2014. Jul, 24(7): 750-756) 2 DAD®e] UV ~HEZH S Folo] 3
*DAD1, 34.513 (543 mAU, - ) Ref=34.380 & 34.686 of 20160608_PAT_06.D
500+
300
- ¥ d54FEE9 HPLC #4S §3td FAAFo=2 v dyd v Feo] ol
23Eo Jes A
O 3y fFAaket Mg E AR 3ol
- XY fFA FEES BAE] fstke] 9 AdWH o R HPLC AldS X183t
- 9 fAkt 2@ E HPLC chromatogram
DAD1 E, 5ig=280.4 Ref=off [CUNCITRUS UNSHIU-PAT 20160608 11-38-21'20180608_PAT_05.D)
mall |
Eﬂ; &
] S
P NP
0 =l
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PAT_04.0)

DAD1 E, 5ig=280.4 Ref=off [CUNCITRUS UNSHIU-PAT 2016-06-08 11-38-31'20180608

=
min

DAD1T E, 5ig=280,4 Ref=cff (CUCITRUS UNSHIU-PAT 2018-06-08 11-38-31\20180608_PAT_0E.0)

PEGYE

A3 fadddaE

20—

o

2l
o] A& uvEtwtar 15579 ¥ A7t A

HPLC A ZvlE1

=9

=
=

BEE!

pa—

0
o

3+ MRSHIA €] HPLC

3|

baa wFele] Abg

ARvEI 2 Balg

DAD1 E, Sig=280 4 Ref=off (CU\CITRUS UNSHIL-PAT 2016-0€-30 11-45-53120160830_PAT_02.0)

UCITRUS UNSHIU-FAT 2016-06-30 11-45-53.20160830_PAT_04 D)

DAD1 E, Sig=280 4 Ref=off (i

MRS Hl x|

min

T
12

5 = 16589 9=}

SE]

Qe

= %

ol A A

°] HPLC A ZwE 1

AEHEA7E ok d MRS Hf

o ¢
- 1 o]9]9] 228, 37%

Aol 9

on

i

SEDE

ki3

o] vja 5ol A&

=]
RLN

2 4.0
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DAD1 E, Sig=280.4 Ref=off [CU'CITRUS UNSHIU-PAT 2016-08-30 11-45-531201806830_PAT_03 D)

] AN G532 EE &

DAD1 E, Sig=280.4 Ref=off (CU'\CITRUS UNSHIU-PAT 20168-08-30 11-45-53120160830_PAT_04 D)

12 MRS "=

2819
3.006

;:-15?11

20582
6,324
6.749

T T T T T
2 4

10 1z 14 mh

@
o

- MRS #i#]¢} J37F FA= 3.0% H 50 #9 9352 DAD
o=z gl

719l UV =9 EH

o
n

EﬂDE fl.\’i] O X} ulg E
=] <l It E 8=
MRS Hj%] UV ~HEZ A3}
—T1—7 — =
Al ¥ uv ~49ed
R —= =1
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