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< SUMMARY >

| EELE | D-02

Purpose&
Contents

o

The screening and identification of domestic agricultural products for
anti—obesity.

Development of anti—obesity complex of FFA-removal microbes and
domestic agricultural products

Commercialization of anti—obesity complex of FFA-removal microbes
and domestic agricultural products

Results

High—-throughtput screening of domestic agricultural products and
identification of active compounds for prevention and treatment of
obesity and related metabolic disorder

Identification, purification and analysis of active compounds derived from
domestic agricultural products for prevention and treatment of obesity
and related metabolic disorder

High-throughtput screening of gut microbiota to identify functional
microbes for prevention and treatment of obesity and related metabolic
disorder

Development of fat-removal microbes derived from gut microbiota for
the production of functional food

Development of anti—-obesity complex of FFA-removal microbes and
domestic agricultural products

Production of anti-obesity complex of FFA-removal microbes and
domestic agricultural products

Expected
Contribution

Commercialization of anti—obesity complex of FFA-removal microbes
and domestic agricultural products for active ingredients in processed
foods

Commercialization of anti-obesity complex of FFA-removal microbes
and domestic agricultural products for fermented dairy foods

Keywords

agricultural FFA-removal | gut microbes obesity food
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Eﬁ‘? |22 | puimonary disease

abnomal function
obstructive sleep apnea

hypoventilation syndrome

Nonailcoholic fatty liver

disease
steatosis "
7+ B3 E.ﬁl‘.)_h!-‘zﬁﬁl! tis
Gall bladder disease

Gynecologic abnormalities
abnormal menses

infertility

polycystic ovarian syndrome

Medical Complications of Obesity

Idiopathic intracranial Hﬁ&*ﬂ@j

hypertension
Stroke
Cataracts

Coronary heart disease
HEggEs

\ < Dyslipidemia
l < Hypertension

CHAHS R &
Severe pancreatitis
Cancer

breast, uterus, cervix

colon, esophagus, pancreas
kidney, prostate

Ho| b= k= 0O
[2olmmB|  ostecarthritis T 45 o |
skin venous stasis
Gout
a9 3 Moz A% HEIE 24E 4 DY A
o JE FuIw SJepEozE AaelAA, AU AE TAA, AR AA 5]
T AR, Azte 54 Fargo =z QE divkrrt BHE (& FADE A S

o AHes ¢tdatttal &Exl 7EAA AAEY B 9A &l AA &2

Hla] dii A o g2 h=/dojvt & RA&F5oR Qs kg A7 =

Claim

Inhibition of fat digestion

Possibly effective Liver toxicity

(orlistat) (A=l &EiAl) (A0| 2 Bt HAMA| 1 40|l 2kg ZH) Gl side effect
Chi Blocks fat absorption Insufficient reliable evidence Possibly safe
CLA Reduces fat and builds mu Insufficient reliable evidence Possibly safe
scle
(8,1 B =G i = [ ol Increases metabolism and  Insufficient reliable evidence Possibly safe
decreases appetite
Bitter orange Increases calories burned  Insufficient reliable evidence Possibly unsafe
Chromium Increases calories burned, Insufficient reliable evidence Likely safe
decreases appetite
Country mallow Decreases appetite and inc  Insufficient reliable evidence Unsafe
(heartleaf) reases calories burned (banned by FDA)
Guar gum Blocks fat absorption of die Ineffective Likely safe
tary fat
Hoodia Decreases appetite Insufficient reliable evidence Insufficient info
Ephedra. Decreases appetite Possibly effective Unsafe
(banned by FDA)
9 4. 71€ N 2A18S W2 B R VIR B&A 38 T A £4 (US FDA)
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(Nature 444:1027-31, Nature 474:327-36, Nature Rev. Drug Disc. 2008,
7:123-128)

Influence of gut microbiome on obesity

“Two groups of beneficial bacteria are dominant in the human gut, the Bacteroidetes and the Firmicutes
Here we show that the refative proportion of Bacleroidetes is decreased in obase people by comparnson

with lean people. and that this proportion increases with weight foss on two types of low-calone diet ”
(Nature, 2006, 444, 1022-1023)

a9 5. AU v gle A v AE AFE T, v TS 2AS)=
g2oZ NFA #w3Z AW v AE (gut microbiota)

o Atgre] Aol 10M-10"71/mie]

o
2 EAQ35=d], olgld AU vAE FJTAS F vlo] A= H]) 2 EF(microbiota) kil
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a9 6. AA AE 59 109 o)A TS 101474¢ FW A ERE FAH
7 wlo] a3 2 1] 2 E} (Gut Microbiota)




o A vholazu oEte] MABEL A/ HAA HolduA FrEL HUAL F
QoA el GFL vAEd, JolquA FFFE FFE G vholazmm)
oE VAEY A% Fuw ARE AIEE, Y vlol ARV QE YRS AR
& Ag71he P ARAR Awstes Ak A B Qs w dE

%Y (Current Pharmaceutical Design, 2009, 15:1546-1558)

o Zuin A= oF AT £H F vt A5 A7 AlA BEGAY 7PE st olgr
0|81 (Gut micro in Obesity & Metabolic Disease - A novel therapeutic target,
Nat. Rev. Drug Dis. 2008,7:123-128, Nut. Therapy & Met. 2009, 27:113-133)

Mojox| YT EHE

2| §|= 28 (obese or lean)

Increased Satiety =
Insulin

Sensitivity -

Decreased Satiety

Adipose Tissue

== @ =
In: ammiti

=

(.? i
I creased SCFA Decms!d SCFA
Sl (Upmneﬂs} {l.lpugenu.is]
Epithetium

Dmnnn Py "l"'i ”l'T il Increased PYY
Mnnm GLP-1 bt 0&‘ et b Increased GLP-1

u A

M'wnd atty Increaved Fatty Acd Coidution
increased HAF/AMPE

Obese Gut Microbiota D"’“"‘“'” Lt | Lean Gut Microbiota

le\ge Intesting

Praduction Parekh et al.,

Clin. Trans. Gastro. (2015) 6, e91

29 8. FU Obese "B E3} Lean P AE 93 v)vt 34 7]A
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1. 24 7lefe 8%
o H|YE IFHAHES, IAEF, T, sUNAS} T T2 gASFT (Metabolic

syndrome) 3 #EAZL QA9 oA thal oo m QIgH Hgks sl oy
A EFF At F A

o YA T B BEASL AW AU F57F duetA o] FojA = Aol A
o] F=Qlojo], VEoll= AT 2 HAAS AdSs FAE A 4
oA Ad =

o H A mo]ARMQEL QIA Y oy A Fol AF
THEEC], & mo]lARR LB A TS B AEE Y] Fa A F g
2 5343 AS (Ley et al, 2006. Nature 444, 1022; Turnbaugh et al, 2006.
Nature 444, 1027)

o ole] MA F8& HAWw AFHEANANE F vlo|ARN S ELE AFste], & wlo]
ARHE AAES HAMETS S A% AoofaAm
MEslE = Ao =537 AZFdlS (Nature Rev. Drug Discovery 2008,
7:123-128, Nut. Therapy & Met. 2009, 27:113-133, Current Pharmaceutical
Design, 2009, 15:1546-1558)
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o Dupont®] WFESEESF A825769535 = IR ZHGFo] ¥ Lactobacillus
acidophilus PTA_4797, Bacillus lactis 420, Bacillus lactis HN019 %
Lactobacillus salivarius Ls-335 @H|RF A A2 339

o Nestec?] Vo5 E53 A8454949% = FAF/NES  A2006019225 &
t10c12-octadecadienoic acidE #tHA4EstE=  Lactobacillus rthamnosus CNCM
[-4046E, V=5 553] A|84401785 % A|8318151 % += Lactobacillus rhamnosus




NCC4007=, "=r5 553 A8318150& = Lactobacillus helveticus CNCM 1-4095
=, "5 5E3 A|8637000% = Lactobacillus rhamnosus 5 (ATCC53103)E,
FHESF A)2123168%5 = Lactobacillus paracasei CNCM 1-2116<S z+7+ &ke|ak A

Megmilk Snow Brand® "=%55%E53] A8440179%5+ Lactobacillus gasseri
SBT2055 % Lactobacillus helveticus SBT2171E AW 7428 AAZ FAF S

Genmont Niotech®] w5553 A7001756&+ Lactobacillus rhamnosus
GM-020< &v|qk AAZ FA A

Yakulte] m|=F&/MES A2009-01814375 % linoleic acidZ conjugated linoleic
acid (CLA)Z A3A7]= WY 2 #7555 A0S

CJel FABMNES A2006-019222%, FUE3 A1789%631E 2 WFEAES A
2008-0267932%.+= linoleic acidZ conjugated linoleic acid (CLA)Z H3HA|7]=
Lactobacillus rthamnosus PL60(KCCM-10654P) &, v|=37/1E53] #12008-00570445.
= Lactobacillus plantarum PL62(KCCM-10655P)& ZHzF an etk A A2 34|35l
Stopof 2 E Q] 35553 A]05431145 = a-glucosidaseES & A sl+= thAAHE
S A= 2e 522 3= Bacillus subtilis KY912(KACC-91056)E ]
o o

Hlo] 9. Yolo] o T E53 A|04042365 = P AdF 245 Ui L=
AN T = ASE EHoE 3= Acetobacter sp. BC-Y058 % Lactobacillus sp.
BC-Y009E% Bx=® 9 vwZ dUxag AAZ A3, d45558 A
07947015+ v3dF &2 A4 5 Lactobacillus reuteri (KCTC-10301BP)&
St 55535 A07947025+= vdF =2 AA T Lactobacillus fermentum
NM316(KCTC-10458BP) &, st=5 5 53] A|11084285+ tdF =2 A +F
Lactobacillus gasseri BNR17(KCTC 10902BP)E & A 5} %2

EAY2e  FHEE2EF A120271435 A4 AGA A F4Fo] A=
Lactobacillus 2 AFA WA S450] A Fu Xurks FAA7|& &50]
R N = PR I RS S

s Ak F=55] 10-2002-004045001 4 2 2HE Adtss 2 2ESESA

T (Streptococcus faecium having activity of reducingcholesterol)

S 53 10-2007-000624000 4 Z#~Hl = A3t 7] HaEfFo Ax
(Preparing method for fermented milk with cholesterol lowering activities)
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HAo} F&E5) FAg =2 conjugatic linoleic acid, CLA), 7]E4H chitosan),
52} FZ(green leaf/tea extract), =¥ = (polyphenol) % 2ol f(dietary
5

o gt AEshE o =

(hromiumPicolinzte |

s
NeW&Qgss
P»-,_e'— i |

Orlistat Inhibition of fat digestion

Bitter orange (synephrine) Increases calories burned

Caffeine Increases calories burned and breakdown of fat
Chromium Increases calories burned and decreases appetite
Fucoxanthin Increases calories burned and decreases fat
Garcinia cambogia Decreases appetite

Chitosan Blocks digestion of fat

Conjugated Linoleic Acid Reduces fat and builds muscle

Green tea extract Increases metabolism and decreases appetite
Glucomannan 'Ic-rci)é\lliget?jzl cholesterol, LDL cholesterol,

Green coffee bean extract Reduces weight

Country mallow Increases calories burned and decreases appetite
White kidney bean Suppress appetite and decreases fat

£ 1. 7= NIHY AT =2 #A Hol|BxA HE (2015)

2. AT T NE 5F

o hAEFF 7 (metabolic syndrome)& @i, ERu|vl 1%

LDL-cholesterol), 18} 5 3714 o]d T4 7HA
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7}, @Rk fA T 2=
o AAbES frabdtel ojgk AR AHdH AT viR WA e B3E golr 7|
Al WA ALA F4sol dAs JNAE AWALES At Lo acidophilus
% T

3lo] in vitro fatty acid uptake & el on, A
AZ AWE Ao FoEds A ATHE AL S FR1e 9

A B _
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= 0 =
3179 mit] matd 0 120 40 160 480 600
ime (m
C Time (min)
G0
& 250 © Pentadecvlic acid
o - Hennicontic wxid
‘i 500 = Palmitcladic add
= = Nenadecylic actd
= 450 whbyistic agd
o
400 Behenfc atid
E u Margaric acd
- 350 SCFA
= 100 ® Arachidic acid
2 "USFA
] 250 m Paleritic acid
g 200 uSieanic acd
= 2
B 130
-
= I
™
=
r:' i

Control 3179 mut] mutl

a9 15. A& S L. acidophilus 279 AMEFS(A), AW AW F5F
Z4aB), L AW dAA Za 23(C)

Fig. 1. Administration of the FFA-absorbing Lactobacillus mutants significantly
reduced the absorption of FFAs by the host. (A) The FFA absorption by Lactobacilli
(L. acidophilus 3179, mutl, or mut2) was determined by measuring the radioactivity
in Lactobacilli after incubation with 14C-labeled palmitic acid for 30 min. Values are
mean = SD (n = 4). (B) Three-month-old male SD rats were randomized and fed a
standard diet only (control) or a diet supplemented daily with 10° CFU of tested
Lactobacilli (L. acidophilus 3179, mutl, or mut2). After 8 weeks, rat feed containing
radiolabelled fat, 14C—triolein, was administered. Blood samples were collected at the
indicated times and radioactivity was analyzed to quantify the amount of FFAs from
absorbed dietary fat in the blood of hosts. Values are mean = SD (n = 9). (C) FFAs
in the fecal fluid contents from the hosts were analyzed by GC/MS.

o AWEF AT A% BEe) A gast v v AHE Fopus] 9
5)

o Hl¥ §% F (DIO, diet-induced obesity)oll ™ Z (LA AMR), A WAFES ¢
At 2E (A AR O] L. acidophilus mutl, 2)2.2 UiFo] ZkA} sl 2] o]
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Weight (g)

= =Control
3179

=@==mut

——mut2

300 -+

T T T T T T T T T T T T 1
10 11 12 13 14 15 16 17 18 19 20 21 22
Treatment (Weeks)

o -

a9 16. AWM ES L. acidophilus mutfArd AFA AF F7 IA

a3
FFAs-absorbing Lactobacillus mutants effectively inhibited weight gain
under diet-induced obesity condition. Three-month—old male SD rats were
randomized and fed a HFD only (control) or a HFD diet supplemented

daily for 22 weeks with 10’ CFU of tested Lactobacilli (L. acidophilus
3179, mutl, or mut2). Body weights were monitored weekly.

EH Y AT &5 EU)

o XfrsEdA Z=EY FAHAT WAL oR dFEE FAH%H7] gt B
S7he WA S7FES vlEstE g A AR AT A B59EHA
% A 2AHAE

40 -
35 1 ns.
— 30 A
?\i 25 A
E 20 - . A
E 15
-]
2 10
g 5
D -1 T T T
Control 3179 mut] mut2
a¥ 17. A& L. acidophilus mutsAtd AFAA AAL A &3

FFAs-absorbing Lactobacillus mutants effectively mhibited body fat accumulation
under diet—induced obesity condition. Three-month-old male SD rats were
randomized and fed a HFD only (control) or a HFD diet supplemented daily for
22 weeks with 10’ CFU of tested Lactobacilli (L. acidophilus 3179, mutl, or
mut2). The change in visceral fat areas of the rats. The representative MRI
mmages of visceral fat accumulation were shown.
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¥ =42 acetate, propionate, butyrate, lactate®.® &<21% %3 53] propionate
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29 40. Body weight and bode weight changes after administration of the
indicated FFA-removing Lactobacillus strains.

Three-month-old C57BL/6 female mice were randomized and fed a HFD only (control) or
this diet supplemented with each Lactobacilli #3, #10, #11, #15 or 301.

W FW B AR 24 G BEF BA

I 2 58 FULt v AE 7HE SAFE A A9l Lactobacillus JBD &HH]
1 5-AHF 9] Gram staining, Nile Red 994 2 #Ax&w]) 7 #z Ax}p o 7 oko
om EW3A outer membrane, inner membrane, periplasmic

FEjol A
spaceE &old 4= 911l Cytoplasm¥ osmiumphilic layer7} #&% %<&

o Lactobacillus JBD &H]wk Akt 2] 16s tDNA 42 9 &) genomic DNAE
=3t de H, 16s tDNA genes S%3l7] 93 PCRS 381, TZH
JBD gHjgt fAkre] 16s rDNA+  automated DNA  sequencers 01%
sequencingdtd om, oA sequencer= CodonCode AlignerS o] -&3}¢]

Sequence AlignmentZE 718 3lo] DNA sequence w2418 9531592




a9 41. JBD301 Lactobacillus®] Gram staining, Nile Red staining, TEM images

o NCBU BLAST+, EMBL Nucleotide Sequence Database and DDBJ (DNA Data
Bank of Japan)ollA4 H|x &4 A3} Lactobacillus reuteri®} 99%2] FAI=E

3¢l &}o], Lactobacillus reuteri JBD301E EF%

o Lactobacillus JBD &H] %k 54+ 9] Biochemical Analysisy U&7 728




No. Biochemical Test Result | No. Biochemical Test Result
1 D-GALACTOSE sve | 19 | BETATGALACTOSL |y
Leucine ALPHA-ARABINOSI
2 ARYLAMIDASE “ve | 20 DASE tve
3 ELLMAN wve |21 | ALPHATGALACTOS |y
Phenylalanine 3 BETA-MANNOSIDA 3
4 ARYLAMIDASE ve | 22 SE ve
Proline ARGININE GP _
5 ARYLAMIDASE tve | 23 ve
L-Pyrrolydonyl- B _
6 Lrolydonyl ve | 24 PYRUVATE ve
7 D-CELLOBIOSE Ve | o5 MALTOTRIOSE +ve
Tyrosine -ve _ : _
8 ARYLAMIDASE 26 ESCULIN-hydrolysis ve
Ala-Phe-Pro- BETA-D-FUCOPYR
9 ARYLAMIDASE tve | 27 ANOSIDE tve
e BETA N-ACETYL-
10 D-GLUCOSE 28 | GLUCOSAMINIDAS +ve
E
11 D-MANNOSE ive | 29 ALPHA‘%%NNOSID ve
) ALPHA-I-
13 | SACCHAROSE/SUC | g | 31 PHOSPHATASE +ve
14 ARBUTIN —ve | 32 L- ARABINOSE +ve
N-ACETYL-D-GLU
5 BETA—G&JQOSIDA I OPS e
17 UREASE wve |35 | AGHALAEAPIN G ve
1g | BETATCLULORONL | e | 36 D-XYLOSE +ve

o Lactobacillus JBD 1|9k f-4kt2] v kAl basal mediadl F714 o2 713 &
29 2389 S glucose, fructose, galactose, lactose, sucroseS Ab-g3dle] 3hel
3 A3} Lactobacillus reuteri JBD301 media®] supplemental carbon source® =
lactose”t 71 A &3S st &

o ALY 23849 bacto peptone, soy peptone, tryptone, yeast extract (EX), malt
EXE Abg3te] Felsfid Ay AA90 2% yeast EX7F A S F2l8 9

o F7&E H7E ~38de thodl mineral 58 AFE3Fe] selsiE A3} mineral
mixture (sodium acetate, potassium phosphate dibasic, magnesium sulphate,

Z -

manganese sulfate)”} Trace element solutions F7FslF+ ZXRU%x CFU 3




By b SdstE S gdekls
Lactobacillus JBD &H]qF f-2kte] v H Y225 @457 $18l4 MRS wj#]
s A8stqd 2= CFUE =43 A3, 33C

Lactobacillus reuteri JBD3019] HA %=+ 32C ~ 34CE &2lse
Lactobacillus JBD aH|vt FA4bet o] vy 2 pHE A8t f1siA MRS viA| &
A-g3to] 33TolAl 12413 vk § 7} pHYE CFUE SA4g 43 pH5.6914 F2]
Eo| 7} £9to W, Lactobacillus reuteri JBD3012] %4 pH+= 54 ~ 5.8 HY
Lactobacillus JBD H| % Akt e] vt HA rpme &2317] 984 MRS i
A, 33Tl A 12A1%F viF3A A agitation rpm™E CFUES =43 A3 rpm 1509
A F2Eo] 7F% Fo}, Lactobacillus reuteri JBD301¢] # 4 rpm< 150 rpm%)

O.:.;

Lactobacillus JBD &gt fAkere] a7 HT‘:— Skim milk®} sucrose,
ascorbic acide &3t FIAE AHEstd S ol 7 =& CFUE Ha, 2t F
@A o] v &l W& CFUE &<l

acid 2% w 7} &322l survival CFUE 718 <& 89l O]’)\Atl

skirmm milk 5%+ suc 15%+  skim milk 10%+ suc 10%+ skim milk 15%+ suc 5%+
ascrohicacid 2% ascrobic acid 2% ascrobic acid 2%

19 42. JBD301 Lactobacilluse] #3A H7}

2Hete]  in vitro FFA  uptake 2d8& 93]

Lactobacillus JBD 3&H|%F &
Abts AAAIZ & [14C12 WAFs A3 triolein
Ko e}

Lactobacillus JBD &d]gk &
S 9o AW 59 Ae wE




Absorption of dietary fat
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Radioactivity in blood (CPM)
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1">

Excretion of dietary fat
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The effect of pH on cell gmwﬂa The effect of temperature on cell growth
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The effect of cryoprotectant on cell viability
{normalized by the value of skim milk (highest))
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Survival rate at various storage conditions
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Charging efficiency of Lactobacillus capsule

Charging efficiency (%)
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Charging speed (rpm)
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49. pancreatic lipase H @243 243 Al

Test of lipase inactivation #1 (OD405)

0.2714 | 0.2275 | 0.8848 | 0.2606 | 0.3172 | 0.4141 | 0.2318 | 0.2352 | 0.2779 | 0.2079 | 0.465 0.2776
0.478 | 0.3016 | 0.2997 | 0.2555 | 0.4026 | 1.0428 | 0.5146 | 0.3401 | 0.2844 | 0.3266 | 0.269 0.2492
0.3855 | 0.2964 | 0.2983 | 0.4348 | 0.3818 | 0.3483 | 0.4319 | 0.4069 | 0.5744 | 0.5059 | 0.3015 | 0.3803
0.2183 | 0.2846 | 0.5054 | 0.1998 | 0.5492 | 0.3081 | 0.2563 | 0.4915 | 0.2328 | 0.254 | 0.2074 | 0.2323
0.2359 | 0.245 | 0.3135 | 0.2294 | 0.4072 | 0.2564 | 0.4742 | 0.2532 0.26 0.4401 | 0.4393 | 0.7224
0.2353 | 0.3419 | 0.4156 | 0.2054 | 0.6231 | 0.4396 | 0.2801 | 0.2361 | 0.3857 | 0.3113 | 0.242 0.3304
0.3652 | 0.2471 | 0.3805 | 0.6339 | 0.4722 | 0.3392 | 0.2101 | 0.3357 | 0.5184 | 0.3428 | 0.1869 | 0.4426
0.3023 | 0.3613 | 0.4181 | 0.4725 | 0.7361 | 0.2559 | 0.3547 | 0.1852 | 0.2216 | 0.2578 | 0.3522 | 0.2526
0.1892 | 0.204 | 0.2045 | 0.2378 0.2041 | 0.2026 | 0.2018 | 0.20283
A B C
9% of Lipase inactivation
7.855382 8.693509 6.721446




Test of lipase inactivation #2 (0OD405)

0.387 04346 | 0.3888 | 0.3946 | 0.4431 | 04279 | 0.3615 | 0.3718 | 0.4425 | 0.4902 | 0.3296 | 04061
04605 | 04171 | 04237 | 0.3996 | 0.4007 | 0.6566 | 0.6093 | 04872 | 04177 | 0.6317 | 0.3927 | 04109
0461 04382 | 04268 | 04518 | 0.5158 | 04314 | 04796 | 04691 | 04344 | 0.5058 | 0.4058 0.501
0.3794 0472 04141 | 03726 | 0.6403 | 0.3944 | 04238 | 0.5549 | 0.4465 0.399 0.3504 | 0.3949
0.3953 | 04134 | 04307 | 0.3961 | 0.4891 0.367 0.5375 | 0.3856 | 0.3722 | 0.4284 0.406 0.4948
0.5671 | 04544 | 04347 | 04079 | 04276 | 0.5135 | 0.3901 | 0.3813 | 04897 | 04266 | 04154 | 0.3414
0.3789 | 0.3831 | 0.4094 | 0.4951 | 0.3572 | 0.3699 | 0.3961 | 0.4074 | 0.4448 0402 0.3296 | 0.4247
04154 | 04532 | 04219 0.454 04736 | 0.3998 | 0.3769 | 0.3215 | 0.3246 041 0.3614 | 0.3667
04197 | 04649 | 0.3843 | 0.3929
) S A B D
9% of Lipase inactivation
14.41925 16.52242 15.7175
Test of lipase inactivation #3 (OD405)
0.8999 | 0.3826 0.892 0.3319 | 0.3533 | 0.3427 | 0.3413 | 0.3148 | 0.3758 | 0.3489 | 0.3046 | 0.3199
0.4295 | 0.3085 | 0.3293 | 0.3434 | 0.3416 | 0.5952 | 0.3371 0.385 0.3384 | 0.3408 | 0.3882 | 0.3826
0.3799 | 0.3927 | 0.3779 | 04011 | 04495 | 0.3715 0423 0.3951 | 0.3863 | 0.4244 | 04235 | 0.3544
0.2938 | 0.3246 | 0.3398 | 0.3128 | 04255 | 0.3466 | 0.3571 | 0.3764 | 0.3471 | 0.3572 | 0.3079 | 0.3263
0.3071 | 0.3213 | 0.3015 | 0.3126 | 0.3658 0.296 0.3429 | 0.3102 | 0.3221 | 0.3277 | 0.3219 0.399
0.5853 044 0.6925 | 0.5378 | 0.7968 | 04522 | 0.6883 | 0.4657 | 04178 | 0.4023 | 0.6915 | 0.4348
0.2894 | 0.3229 | 0.3229 0.387 0.2853 | 0.3085 | 0.3339 | 0.3695 | 04228 | 0.3475 | 0.2729 | 0.3531
0.3438 | 0.3762 | 0.3459 | 0.3626 | 0.3984 | 0.3346 | 0.5518 0.274 0.3779 | 0.2809 | 0.4214 | 0.3621
0.3261 | 0.3353 | 0.3237 | 0.3937
. . A B E
% of Lipase inactivation
19.47477 19.15019 17.1142
Test of lipase inactivation #4 (OD405)
0.3972 | 0.3793 | 0.3555 | 0.3601 0.3873 | 0.3951 0.3352 | 0.3489 | 0.4198 | 0.3772 | 0.3750 | 0.3605
06822 | 06813 | 0.7501 | 0.4063 | 0.8895 | 0.8827 | 05349 | 0.9412 | 0.5063 | 0.3782 | 0.6975 | 0.7142
0.4075 0.402 0.3679 | 0.4133 | 05445 | 0.3978 | 0.4547 | 0.4473 0.404 0.4581 0.376 0.4419
0.3258 | 0.3943 | 0.4151 | 0.3137 0.466 0.3846 | 0.4091 0.4366 | 0.3857 | 0.3924 | 0.3461 | 0.3628
0.3809 | 0.3647 | 0.3635 | 0.3748 | 0.4187 | 0.3461 0.4441 0.6084 | 0.3585 | 0.5068 | 0.3739 | 0.6043
0.3709 | 0.4198 | 0.3904 | 0.3478 | 0.4509 | 0.4367 | 05286 | 0.3341 0.5105 | 0.4182 0.441 0.3487
0.3433 | 0.4015 | 0.3899 | 0.4773 | 0.3504 | 0.3568 0.372 0.4186 | 0.4383 | 0.4065 | 0.3208 | 0.3657
0.3646 | 0.3852 | 0.3877 | 0.4004 | 0.4459 | 0.3959 | 0.3619 | 0.3122 | 0.3218 | 0.3733 | 0.3467 | 0.3338
0.3577 | 0.3595 | 0.3476 | 0.3811
. ) L. A B F
% of Lipase inactivation
7.77192141 10.24437 9.813129

¥ 3. Pancreatic lipase B &4 3 A& data
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29 50. lipase inactivation ¥4 (A) 29 51. lipase inactivation #%(B)

mtm

o lipase?] H|&A 3} *% okl 2 A HEAFES A3 B FEE9] 7159
7V $-3te] Ethanol® F&¥H B FEEA HEF &% compoundE #2317

el FEES 4714 &9, hexane, chloroform, ethyl acetate, waterS ©]-&3}

o] hydrophobicd = Z Y E hydrophilicdt EA7A] A4 oz 3539, 2+7)
o] B3 E A9 lipase inhibitiong <13} S
Fraction Omin 30min 60min 90min 120min 150min 210min
blank 00882667 0229 03587 | 04736333 | 0573533 | 0.659567 07338
Hexane 0.1825667 0.303333 0.4087 0.5010667 | 0.586933 0.6644 0.7298
Chloroform 0.151 0.2544 03575 04502 05389 | 0614567 | 0.687067
Ethyl acetate | 00811333 | 0200733 | 0314133 | 04145333 | 0.508367 | 0590633 | 0664133
Ethanol 01131667 | 0246533 | 0360333 04586 05494 06319 0701133
DW. 0.08895 0.2254 03518 046475 | 05642 06518 0.7244
¥ 4. £9d B 3o 93 B F&E9 lipase inhibition (OD450)
o EtOH F&EA 5= Hd & o] %o hexane, chloroform, ethyl acetate®]

AR L83 B8 EY lipase vl A st&0] BefetA

o 27|19 FdE e tgeEA vEE R 180mine] A o] FHE Fe AL
hexane &%, DW #38%&, ethanol 8%, chloroform #8%, ethyl acetate
T E TAZ UEY S

o %719 FHE e T AT APl e FFE(A0D405 = A-A;
A B 4 ZA ADYY FFEE A Ominel 343 FFEH)E 2 DW
w8 E&, ethanol 8%, ethyl acetate &8 %&, hexane =¥ &, chloroform &%=
TAE VERS S

o thokal B Eo|A 9 lipase HEA3}E =AHIUS W Chloroform & >




Hexane ® 3% > Ethyl acetate 8% > 7Z& DW A& v &A1 3-&o] e
o] lipase ¥B]&A3}8(%)=100-(B-b/A-ax100). Ax Asj&E=do] Eoj7tx &
ln:
[¢)

lipase assay® OD#k.(ax= Omin® &3 %% BE AsE2( -
7t lipase assya2] OD#k.(bi= Omin® &3%=3h) o AXHAS F3lA Qs

=
A

o HEFAOZ chloroform A 7}4 %<& lipase inhibiton E& FSlste] &
RHES o gle] BARYS Syt
Column C18 5um 4.6x250mm column or C18 Prep LC& column
A sol. 9:1 = MeOH:Dichloromethane: 97:3 = D.W : acetic acid = 9:1
Mobile phase
P B sol. 266 :1 = water : acetic acid
OW rate .7 ml/min (total time = 40min/ sample)
FI t 0.7 ml/mi I ti omi pl
etector photodiode array detector (waters
Detect hotodiod d ( 996)
~10m o — (¢]
0~10 60% 80%
A| 10~20m 80% — 100%
Sol.
Solvent/mi 20~40m 100% — 60%
n 0~10m 40% — 20%
SBl 10~20m 20% — 0%
ol.
20~40m 0% — 40%

X5 FEE9 45 9% HPLC 7I's =3

o

o HPLC #4& %34 chloroform #&olA 30F&5<t oF 27709 peak’} E8€S

319l 1, o éﬂe EEHE EARYE #3587 84 prep-LC FHE o] &

F 0-10min, 10-20min, 20-30min®| A fractions 3] 3}

O
7} rotary evaporatorg °©]-&3sto] FHHAS st F

7)
THo g Ao EHLS DMSO 9 lipase inihibition =& 2133

= 1 A=

oD405

14
B /
1 /
— o —+—blank
—E—Ori0.0smg/ml
o6 i —di— Ori0005 mg/ml

0~ 10min

—4—10~20min
o4 —

20~30min

az

omin 30min 60min SOmin 120min 150min

min

a9y 52.

Prep-LCo] &3] A|ztE &2 & @ chloroform fraction? lipase assay.




o Prep-LCZ &3 EZA+E F 0~10min, 20~30min ¥+ 772 =22 lipase Y]
243t 237 =4 Hedes Aoz gEAS

o blank, positive control(Oristat 0.05mg/ml, Oristat 0.005mg/ml), 0710min sample,
10720min sample, 20730min samples 23S FdPsto] & Ay & BY
control(blank) @Rt} Prep-LC=Z #glsle] A2 e lipase 437 31
1 FolA 0~10minell A €] lipase W&/t %8k A eSS

Inactivation of lipase(lncubation time for 60min)

Percent of ipase inactivation(%)
[ N w £
(=] (=] o =] o o

orio0Smgfml  Ori0.005 me/mi 0~10min 10~20min 20~30min

a9 53. Prep LCE 53 A7t £ E 9 lipase H &4 3} 8.

o HFAHeow A lipase W Z43tas 213 A3 60min A sAs Wl gt
o2 yetgton, AA AlZtdel A 0-10min 34 AlZE°] 7+

HEo|A lipase inhibitiono] &2 E4d&

&
Iste], BlvE o 8l A58 il st LA AEE A

Z]

“e

i

o 1AdE AFE E3 F WA FAE AAE o] &3t Fdu|w g% ~aEYdS 2
gstgon, 1 Ay Fo| L& %S RYd FAF (T, 7, #F, Iy, 2R
b, A, B uf A Bl wl) 107HAE ARk &

o 107F4 ¥« Z+z} 100gell phosphoric acid (pH 2.8) solution< 200ml #* 8 & 3+ &
A 7|2 4], 2 o] F A1 Fok whtsle] B FES AYsig o, eyt
= A=
= [e)

o] & centrifuge® 3000rpmo. 2 154 %= adS 343sle] LC/MS

T4 S FdeA =
o ZtZte] LC/MS #4& &34 e84 o® B A&g list up st
o vt 2agdS FaA AEE 1074 FFe] sAHE LAl Eolde 78 2

7HA 71s A B Wel A A £ TS
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Sample Hame: & %dal: 18 njection: 1 Chanrel: 214 nm Date Acquied: 15-0225 = F 5:20:56

Report hiethod: = SEL 5 Primed = 3 1106450227

a9 54. & FEE9 HPLC &4 °|vA

o HPLCE ©]&3}9] retention timel. = PE® CAREE
)

L AFete] Uit sAkE]l EolA e AR ES] F

Page: 1 of 1

SIEEE DR ERE !
g 2919

o #F FZEJIAY PES CAZS EA&7] 93 FAAHLS 250mm x 4.6mm, Sum

C18 columne] AH&%

o mobile phase® 7% 50mM phosphate solution (pH 2.8)2 A}-83+91 2™ mobile

phase?] flow rate:= 0.7 mL/mino. 2 #+XHS A

o 214nme| H# kS o] &3

o CAY A% & FE=o 32182 mg/mlZ 7Hg Bol 5o

==°| 13.14 mg/ml, %2 F=E°I4 9.0 mg/ml°]




Charnel 214nm C D000k -+000 Time: 4793

Fit Type Linear (15t Omder) 0 000000000 Processing biathod test_total standard
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Calibration Plot
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a¥ 56. WA FEE¢ HPLC £4 <"

HPLCE ©]&3}] retention timel. = PESF CAXZ=Z o SRIANFES &star
JeFale] FUAk FALEQ] WAoo A xR RS A

A FEE A PES CAE EA37] 93 3l A
5um C18 column®] A%
mobile phase®] 7% 50mM phosphate solution (pH 2.8)& A}-&3}% 2™ mobile

phase?] flow rate:= 0.7 mL/min®. & FAHS& Ak




o 214nm 3% o] &%
o PE9 AF wjd FEHEo 8722 mg/ml, AHF FEE°| 5166 mg/ml, ¥ %=

Eol 3526 mg/mle] EA3t= AL T2l

Charnel 214nm € 0DDMO0E+00 Tirre: 10090
Fit Typa Linear (151 Omder) D 0D0000=+000 Processmng Mahod test_total standard
R'2 000002
Calibrtion Fiot
1 400207
| 200a-g074
1 pooa-cer
000 -co
g & po0a=00e
e 00 =00E
260044041
(0000t
.iM‘-........1...1..... LB e SO B e S B L B T T
wBe  zes 468 GG BBS  WAO 128 Mad S WAt a0
Amaune
a9 57. AFEA S 1Y3sHr] s HPLCE &g PE standard
curve
e
L
3T o
Gy
PreE
Py | it
.30 'l' . . I\
¥ ) I\ ,
ot A A A
L — I J'“—.
- Y- &00 _:‘h w00 12 P

totadl 5.0 03125 Date Acquined: 15.02-26 = F 40403 ‘Mal: 7 Inj#: 1 Channel: ==
total 5.0 0625 Date Acquined: 15:-02-26 = F 42021 Mal-3 Inj #: 1  Channel: ==
total 5.0 1.25 Oate Acquired: 15-02-26 = F 4:3639 “Mal: 4 Inj #: 1 Channel: ==
totadl 5.0 2.5 Date Acquaed: 150236 = F 45258 “ial: 5 Inj #: 1 Channel; ==
toral 505 Date Acquined: 15-02-26 = F 5:00:15 Wal:6 nj#:- 1 Chanmel: ==
total 5.0 10 Date Acquired: 15-02-26 S F 52533 Mal: 7 Wi # 1 Channel; =™
total 5.0 20 Date Acouined: 15-02-26 S 54151 “al: 8 bni #: 1 Channel: ===
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o #3 Wi FEHE2 PES CA2l #Ao] Alg€%¥ standard peak® 22 standard
curves ©]-&3dto] BEFS X3

o PE¢] XS 93 standard curve®] 7-¢ retention timee] 10.09 mino]™ RZ*zt-&
0.999992= &A= Nomw CAS A4S $I3 standard curve® 79 retention
time®] 4.793 min ©]™ R* §t2 0.999978% 1% A&

CASt PES| AAol &3 A Hd

Aol FEZEA &

o) 2
Ast7] gaA FRAHANA Y e wokel
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M
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fr
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2
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3
L

KeR
=

H o] C57BL/6 mice 97HS TU3e (Joongang Experimental Animal Co.,

Seoul, Korea) 3 vFg]® $-2l(cage)dl YL, A3 1579 & 157+ A}
o

o AF M HFA F 1, 4, 8 AlFtelA HAg AFst HHS 3)Fete] A A
o # FEE FIAEY W FEE FAHEE S8 AANLEES Tl
A

bicavailability
35
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WA FEE FEAEY total body fat A& &9
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a9 62. The effects of the plum extract on changes in fat volume
measured by in vivo micro-CT image analysis.

A EEE FEARY visceral fat A &y
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29 63. The effects of the plum extract on changes in visceral fat volume
measured by in vivo micro-CT image analysis.

WAFEE FEAE 9 subcutaneous fat A &3
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19 64. The effects of the plum extract on changes in
subcutaneous fat volume measured by in vivo micro-CT

MAFEE FEYE AW da &

{A) Control (B} PE-1 {C) PE-2 (D) Plum

I3 65. The representative in vivo micro-CT image at 0 wk.

o
—

19 66. The representive in vivo micro-CT image at 12 week.
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19 67. The effects of the plum extract on changes in the
concentration of plasma total cholesterol.
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13 68. The effects of the plum extract on changes in the
concentration of plasma triacylglycerol

MEdFEs 4w A3 A AW HDL Fe2dHE g7}

150 =«

100 +

50

0 week 4 week B week 12 week

a9 69. The effects of the plum extract on changes in the
concentration of plasma HDL-cholesterol
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29 70. The effects of the plum extract on changes in the
concentration of plasma LDL-cholesterol
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Y 71. The effects of the plum extract on changes in the
activity of plasma Alkaline phosphatase of blood
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a3y 72. The effects of the plum extract on changes in the activity of
plasma glucose
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I3 73. The effects of the plum extract on changes on motor actiity measured by

rotarod test at 30 rpm and 60 rpm
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I3 74. The effects of the plum extract on changes on motor activity
measured by swimming test
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% 75. The effects of the citrus extract and tangerine on changes in the body weight.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat (TD.06415 adjusted Calorieq
Diet(45/Fat)"harlan”), citrus extract CA-1, citrus extract CA-2 and Tangerine were added in HFD;
Values in the figure with a superscripted letter indicate statistical significance as analyzed by an
unpaired Student’s t-test; (k) 001 > P # , (m) 05 =P *, (p) 05 > P * .
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I3 76. The effects of the Tangerine and CA on changes in
abdominal fat content measured by in vivo micro-CT image
analysis.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat (TD.06415
adjusted Calories Diet(45/Fat)"harlan”); citrus extract CA-1, citrus extract CA-2
and Tangerine were added in HFD. The values represent the meant s.d. (n =

15). Values in the figure with a superscripted letter indicate statistical significance
as analyzed by an unpaired Student’s t-test; (m) 05 > P * 1% CA compared to
the control, (n) 0.01 > P ** 196 CA compared to the control, (g) 0.01 > P s

0.7 26 Tangerine compared to the control.




23EE FaAT9 visceral fat A &3}

30 1

Fat volume [%)
[y
(%3]

0 week 4 week 8 week 12 week

a3 77. The effects of the Tangerine and CA on changes in
abdominal fat content measured by in vivo micro-CT image

analysis.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat
(TD.06415 adjusted Calories Diet(45/Fat) harlan”); citrus extract CA-1,
citrus extract CA-2 and Tangerine were added in HFD. The values
represent the meant s.d. (n = 15). Values in the figure with a
superscripted letter indicate statistical significance as analyzed by an
unpaired Student’s t-test; (m) 05 = P %, (n) 001 = P *x (q) 0.01
> P owx
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13 78. The effects of the Tangerine and CA on changes in abdominal fat content over
the period of 12 weeks showing comparative analysis of the mice total subcutaneous fat
volume measured by in vivo micro—CT image analysis at 0,4,8 and 12 weeks.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat (TD.06415
adjusted Calories Diet(45/Fat)"harlan”); citrus extract CA-1, citrus extract CA-2 and
Tangerine were added in HFD. The values represent the meant s.d. (n = 15).
Values in the figure with a superscripted letter indicate statistical significance as
analyzed by an unpaired Student’s t-test; (n) 0.01 > P #* 1% CA compared to the
control, (p) 05 > P % 0.7 % Tangerine compared to the control, (q) 0.01 > P s

0.7 % Tangerine compared to the control.




(A) Contraol (B) CA-1 [C) CA-2

9 79. The representative micro-CT image used for comparative
analysis of the mice treated with the Tangerine and CA at 0 week.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat
(TD.06415 adjusted Calories Diet(45/Fat)"harlan”); citrus extract CA-1, citrus
extract CA-2 and Tangerine were added in HFD.

() Control (B) cA-1 (C) cA-2 (D) TG

29 80. The representive in vivo micro-CT image used for comparative
analysis of the mice treated with the Tangerine and CA at 12 week.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat
(TD.06415 adjusted Calories Diet(45/Fat)”harlan”); citrus extract CA-1, citrus
extract CA-2 and Tangerine were added in HFD.
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%Y 81. The effects of the Tangerine and CA on changes in the concentratid
total cholesterol of blood over the period of 12 weeks showing comparativ
analysis of the mice blood profile.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat (TD.06415 adjusted
Calories Diet(45/Fat) harlan”) ; citrus extract CA-1, citrus extract CA-2 and Tangering
were added in HFD; Values in the figure with a superscripted letter indicate statistical
significance as analyzed by an unpaired Student’s t-test; (m) 0.5 > P * 196 CA compared {
control, (p) 05 = P * 0.7 % Tangerine compared to the control, (g) 0.01 > P =« 0.7 %
Tangerine compared to the control, (r) 0.001 > P = 0.7 % Tangerine compared to the cor

“

{a) Control (B) cA-1 (C) ca-2 (D) TG

a9 82. Images representing the change of physical status experimental mice
groups by adding the Tangerine and citric acid in HFD at 0,4,8 and 12 weeks.

The values represent the mean = s.d. (n = 15). Eight weeks old female mice were
purchased and acclimatized for 4 weeks and then the animals were fed with their
respective HFD diets. The control (Ctrl) mice fed a HFD containing 45% calories as
lard fat (TD.06415 adjusted Calories Diet(45/Fat)"harlan”) ; In Group D and E CA were
added in the 2% and 1% concentration to the HFD respectively and in F group 0.796
Tangerine were added in HFD.




drew ol #8470 HH Ao AW FAAA Bt

200 -
100 o =
—
q .y -.._@
lo,r n,g
a
0 week 4 week 8 week 12 week

9 83. The effects of the Tangerine and CA on changes in the concentration of
plasma triacylglycerol of blood over the period of 12 weeks showing Comparative
analysis of the mice blood profile at 0,4,8 and 12 weeks.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat (TD.06415 adjusted Calories
Diet(45/Fat)"harlan”) ; citrus extract CA-1, citrus extract CA-2 and Tangerine were added in HFD;
Values in the figure with a superscripted letter indicate statistical significance as analyzed by an unpaire
Student’s t-test; () 0.001 = P ##x 1.91% Plum compared to the control, (n) 0.01 > P =+ 196 CA
compared to the control, (0) 0.001 > P s« 19 CA compared to the control, (q) 0.01 > P *x 07 %
Tangerine compared to the control, (r) 0.001 > P sx 0.7 %6 Tangerine compared to the control.
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13 84. The effects of the Tangerine and CA on changes in the concentration
of HDL-cholesterol of blood.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat (TD.06415 adjusted
Calories Diet(45/Fat)"harlan”) ; citrus extract CA-1, citrus extract CA-2 and Tangerine were added
m HFD;;, Values in the figure with a superscripted letter indicate statistical significance as
analyzed by an unpaired Student’s t-test; (j) 0.5 = P * 2% CA compared to the control, (q)
001 = P *x 0.7 % Tangerine compared to the control.
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9 85. The effects of the Tangerine and CA on changes in the concentration
of LDL-cholesterol of blood..

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat (TD.06415
adjusted Calories Diet(45/Fat)’harlan”) ; citrus extract CA-1, citrus extract CA-2 and
Tangerine were added in HFD.
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a3 86. The effects of the Tangerine and CA on changes in the activity of
plasma Alkaline phosphatase of blood.

The control (Ctrl) mice fed a HFD containing 45%6 calories as lard fat (TD.06415 adjusted Calories
Diet(45/Fat)"harlan”); citrus extract CA-1, citrus extract CA-2 and Tangerine were added in HFD,;
Values in the figure with a superscripted letter indicate statistical significance as analyzed by an
unpaired Student’s t-test; (h) 0.01 > P #* 1.91% Plum compared to the control, (j) 0.5 > P * 2%
CA compared to the control, (r) 0.001 > P s+ 0.7 % Tangerine compared to the control.
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a9 87. The effects of the Tangerine and CA on changes in the
concentration of glucose of blood over the period of 12 weeks (A,D,E,F)
showing Comparative analysis of the mice blood profile at 0,4,8 and 12 weeks.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat (TD.06415
adjusted Calories Diet(45/Fat) harlan”) ; citrus extract CA-1, citrus extract CA-2 and
Tangerine were added in HFD; Values in the figure with a superscripted letter indicate
statistical significance as analyzed by an unpaired Student’s t-test; (1) 0.001 > P *xx
2% CA compared to the control, (m) 0.5 > P * 1% CA compared to the control, (n)
001 = P ** 1% CA compared to the control, (q) 0.01 > P #* 0.7 % Tangerine
compared to the control, (r) 0.001 > P ##* 0.7 % Tangerine compared to the control.
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1% 88. The effects of the Tangerine and CA on motor coordination over the period of 12
weeks showing results of the rotarod test results of mice on 30rpm.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat (TD.06415 adjusted Calories
Diet(4y/Fat) "harlan”); citrus extract CA-1, citrus extract CA-2 and Tangerine were added in HFD.
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a9 89. The effects of the Tangerine and CA on motor coordination over the
period of 12 weeks showing results of the rotarod test results of mice on 60rpm.

The control (Ctrl) mice fed a HFD containing 4526 calories as lard fat (TD.06415 adjusted Calories
Diet(45/Fat)"harlan”); citrus extract CA-1, citrus extract CA-2 and Tangerine were added in HFD.
Values in the figure with a superscripted letter indicate statistical significance as analyzed by an unpaired
Student’s t-test; *+#p < 0001 compared with Ctrl.
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I3 90. The effects of Tangerine and CA on physical strength over the period of
12 weeks showing the performance of mice in the swimming test.

The control (Ctrl) mice fed a HFD containing 45% calories as lard fat (TD.06415 adjusted
Calories Diet(45/Fat)"harlan”); citrus extract CA-1, citrus extract CA-2 and Tangerine were added in
HFD; Values in the figure with a superscripted letter indicate statistical significance as analyzed
by an unpaired Student’s t-test; *p < 0.05, *=p < 0.01, *==p < 0.001 compared with Ctrl.
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Raw milk (T.A 0.14~0.15%, pH 6.6) |

| Pasteurization at 90°C for 10min |

Cooling to 43°C |

Add starter culture |

| Fermentation at 42°C up to pH 4.7 |
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T B 4+ 4+(CFU/mL) E3Hl&
ABT-4 3.60x 108 5:5
YoFlex Express 1.0 2.31x108 5:5
YF-L812 3.11x10% 5:5
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Mixing with Raw milk (T.A 0.14%-0.15, pH 6.8) and Sugar (5%)

v

Pasteurization at 90C, 10min

v

Cooling at 40T

v

Inoculation; Functional lactic acid bacteria and Starter Culture

v

Fermentation (40TC/ checked on 0,24,6,hrs)

v

Cooling at 10.0C and Packing

v

Storage (4.0C)
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1% 103. Representative images of CT, total fat, visceral fat and
subcutaneous fat in control, plum extract PE-1, PE-2, citrus
extract CA-1, citrus extract CA-2, Tangerine extracts (from top to
bottom)




S
H
=
[
o
e
i
Ay
ri
i
Ho
1:011
oX,
Sh
1o,
m l
ofy
N
i)
=
o
]:01'
:i

200 - 200 -
£ d :
= 2
z -]
5 £
< s
0 g
- e

2 100 - £ 100 -
@ —
[1] -]
o o=
) =
= :
= °
-

0 - 0

8 week 12 week 12 week

200 - 200 -
=
s =
? :
=1 E
[ w
g e
% 2
o 100 - 100 4
° e
- Q
S 3
8 3
I -l
0 =

0 week 4 week 8 week 12 week

29 104. Blood lipid profile in mice fed ontrol, PE-1, PE-2, CA-1, CA-2, or

Tangerine extracts
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I3 105. Blood glucose and alkaline phosphatase in mice fed control, PE-1,
PE-2, CA-1, CA-2, or Tangerine extracts
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I3 106. Motor coordination in rotarod test at 30 rpm and 60 rpm
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a9 107. Swimming test in mice fed control, PE-1, PE-2, CA-1,
CA-2, or Tangerine extracts
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13 108. Effects on tissue health in mice fed control, PE-1, PE-2, CA-1, CA-2, or
Tangerine extracts in H&E staining (a), total cholesterol(b) and triglycerides(c) in liver.
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PCA component 3 (28.97%)

1% plum extract /Control
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2% plum extract /Control

o

2% Apricot/Control

1%% plum extract

1Y 109. The gene expression patterns of the mice on 2% plum extract,
1% plum extract, 2% Apricot, or Control diet.

(a) Overlaps of differential expression signatures at the end of 3 month feeding
experiments. A total of 811 probe sets (< 3.3%) were induced by 2% Apricot/Ctrl, 318
probe sets (< 1.3%) were induced by 2% PE and 311 probe sets (< 1.3%) were induced
by 1% PE. The Venn diagram shows the overlap between these groups, where up (0),
down (0), and contra (0) indicate the number of probe sets up, down and contra-regulated,
respectively. Genes were filtered using a cutoff fold change > 1.5, average normalized RC
(log2) > 2, and p—value of < 0.05. (b) Principal component analysis of the microarray data
at the end of the 3 month feeding experiments. The first principal component (PC1) is
dominant with 38.7% variability, and shows that 226 Apricot is different from plum extract,
or Ctrl, respectively.

ol ©J3t gene expression study
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23 110. The gene ontology analyses of the microarray data from the
mice on 2% plum extract, 1% plum extract, 2% Apricot, or Control diet.

Each panel represents the gene ontology data which were analyzed from the microarray
data at the end of 3 month feeding experiments. The gene ontology analyses were
performed from the microarray data filtered using cutoff a fold-change of > 1.5 and p
value of < 0.05. The most significantly altered gene expression patterns by 226 Apricot
treatment are indicated in symbol star.
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%Y 111. The most highly significant up-regulated and down-regulated
pathways in the livers of mice
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1% 112. The gene set enrichment analysis of the microarray data
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o fAHESel WEE AR 1 mLE AAstel BHAdRe] 43
C

= BCP @ulAE o] &3l
Uehd w22y 5

o Ay gdtset APA AA dvint fabvt JBD301E

il

0.4:06, 0.2:08¢] W&z &gsto] A3 TaFo] 45 4
E =

1
H
AVERAl g AX el 2 E F T pH 4690

o AL AA Fu Rk

Fara

CEIE R R




(CFU/mL)

Fermentation time (h)

I dient Rati
ngredients atio O 2 4 6
1.0:0.0 6.46+0.02 5.15+0.03 457+0.04 4.36+0.02
0.8:0.2 6.47+0.01 5.17+0.02 4.58+0.03 4.38+0.03
0.6:0.4 6.47+0.03 5.19+0.03 4.59+0.02 4.40+0.02
pH YE+JBD301 0.4:0.6 6.46+0.02 5.20+0.02 4.60+0.03 4.42+0.03
0.2:0.8 6.46+0.02 5.24+0.03 4.62+0.03 4.44+0.04
0.0:1.0 6.47+0.01 6.32+0.02 5.82+0.04 5.26+0.02
1.0:0.0 0.14+0.05 0.59+0.03 0.77+0.08 0.87+0.12
o . 0.8:0.2 0.14+0.07 0.58+0.06 0.76+0.09 0.86+0.13
itratable 0.6:0.4 0.14+0.04 0.58+0.06 0.760.09 0.86+0.10
acdlity  YFRIBDIOL 4 106 0.14¥005 057005  075:008  085+0.10
0.2:0.8 0.14+0.04 0.55+0.06 0.73+0.07 0.84+0.09
0.0:1.0 0.14+0.05 0.19+0.02 0.42+0.03 0.53+0.06
1.0:0.0 7.2x10° 5.4x10° 6.4x10° 3.5x10"
Viable cell 0.8:0.2 7.1x10° 5.3x10° 6.3x10 3.3x10"
lable ce 0.6:0.4 7.1x10° 5.2x10° 6.2x10° 3.4x10'°
(CCI%%?L) YEHIBDIL 0.4:0.6 7.1x10° 5.3x10° 6.2x10 3.3x10"
0.2:0.8 7.0x10° 5.1x10° 6.1x10° 3.2x101
0.0:1.0 7.0x10° 9.6x10° 7.2x107 4.2x10°
YF : YF-LB12 (Lactobacillus delbrueckii subsp. bulgaricus, Streptococcus thermophilus)
JBD301 : Lactobacillus reuteri JBD301
¥ 8 AETF A WA AA dHw FAbT HUME wE pH, AE 2 /fAMTESF
o ol¢} ol AdFet duek FA Y HUES dEdte] Axd HaHE 9
A HEHS o] &dte] ATHALE AAS Aat A FEANA TA 2olE YEY
A ekekAIg g gk AA A Vo= FEAA ATt XWAE AlA Saldl
Ak 0.8:0.2 H7F+7F 7MY
Sensory evaluation
Ingredients Ratio 0 m
Color Flavor Taste Texture ace eggﬁility
1.0:0.0 7.5+0.45 7.2+0.44 7.1+0.35 7.3+0.35 7.0+0.32
0.8:0.2 7.5+0.48 7.6+0.47 7.6+0.32 7.1+0.37 7.7+0.38
0.6:0.4 7.4%0.42 7.5+0.41 7.4+0.34 7.0+0.42 7.4%0.39
YF+JBD301
0.4:0.6 7.5+0.45 7.4+0.46 7.3£0.37 6.9+0.45 7.4£041
0.2:0.8 7.5+0.42 7.5+0.42 7.2+0.36 7.0+0.46 7.2+0.32
0.0:1.0 7.4+0.48 6.6+0.48 6.5+0.43 6.7+0.32 6.5+0.27

YF : YF-LR12 (Lactobacillus delbrueckii subsp. bulgaricus, Streptococcus thermophilus)

JBD301 : Lactobacillus reuteri JBD301
All values are mean = SD (n=10).
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0.95% 0.17% Z7}etdch w3 fakFEE 1077100 CFU/mL
A= W9 o]Ael 10° CFU/mL °ol <

(CFU/mL)

Storage period (days)
0 7 14 21 28

1.0:0.0 458+0.02 4.42+0.03 4.34+0.03 4.29+0.02 4.24+0..02

pH YF+]JBD301 0.8:0.2 4.58+0.03 4.46+0.02 4.39£0.02 4.35£0.01 4.29+0.02
0.0:1.0 4.59+0.02 4.50£0.02 4.45%0.02 4.39+0.02 4.35+£0.01

. 1.0:0.0 0.78+0.08 0.85£0.09 0.88+0.11 0.94+0.13 1.07+0.13

Titratable

acidity YF+JBD301 0.8:0.2 0.78+0.08 0.85+0.11 0.87£0.12 0.89£0.14 0.95+0.14

Ingredients Ratio

o,

(%) 0.0:1.0  0.77+0.07 0.84+0.09 0.85+0.09 0.87+0.13 0.89+0.12
Viable 1.0:0.0 6.4x10°  87x10° 25x10"° 75x10" 95x10"
cocuerlllts YF+JBD301 0802  63x10° 85x10° 22x101 65x10° 84x10"
(CFU/mL) 0.0:1.0 6.3x10°  82x10° 1.9x10" 55x10" 65x10"
YF : YF-LR12 (Lactobacillus delbrueckii subsp. bulgaricus, Streptococcus
thermophilus)

JBD301 : Lactobacillus reuteri JBD301

Z 10 AYEF ALA AA FHE §AF W7 2EG ARl BE pH, HHAE
2 faEse) W

(2) AgAE AA FH Ak HOF BE R dgE FEE] AWNSH A ad
o gddatTet At AA Fulwk Fakat 0.8:0.2 37}?94 gl gale sholsly]
s += 2 55 F %@zﬂ&f& 3T3-L1 AWAE W A

o 3T3-L1 Al¥+= StaAxFesioz Ry Yol A3, 10% bovine
serum (BS), 1% penicillin-streptomycin®] &% Dulbecco’s modified Eagle’s
medium (DMEM)AIA wj&kslsd o 37T, 8%<] CO. incubatorol A 475U vt}
1x10°710° cells/mL& Althu sl g A3

o ORO @Ak F4X 4, FU2dE 3 AsetH, AUEst= Qs 544

] AAE FAAFeRE dAE Az F24 ZAEE F3 ANAE U




TAAY 54 AEE AT F 5.

o AWHAIE ] dAE FTAAHES] S DMSOZE o] Agst Ax E3bity dHlal
st AWk AA Enlnk FAE HUF HEf dEs FEES AP Ad T
Ne sRoEdoz Aol o] Zad AS & F A

o 0.125 mg/mL 23+ 10%, 0.25 mg/mL A8 20%, 05 mg/mL AT
40% #Aasls Ao 2 YEY

o AEx o7 Xukrt AA sHwk FAt HIF HEF oer S FEE0| 3T3-L1 A
WA B A 2835te] g oEH oz A4S A A
e = AN

(CFU/mL)

) _ Storage period (days)
Ingredients Ratio
0 7 14 21 28

1.0:0.0  458+0.02 4.42+0.03 4.34+0.03 4.29+0.02 4.24+0..02

pH YF+JBD301 0.8:0.2  458+0.03 4.46+0.02 4.39+0.02 4.35+0.01 4.29+0.02
0.0:1.0  459+0.02 450+0.02 4.45+0.02 4.39+0.02 4.35+0.01

. 1.0:0.0 0.78+0.08 0.85+0.09 0.88+0.11 0.94+0.13 1.07+0.13

Titratable
acidity YF+JBD301 0.8:0.2 0.78+0.08 0.85+0.11 0.87+0.12 0.89+0.14 0.95+0.14
)

% 0.0:1.0  0.77+0.07 0.84+0.09 0.85+0.09 0.87+0.13 0.89+0.12

. 1.0:0.0 6.4x10° 8.7x10° 25x10"°  75x101°  95x10"

Viable cell )
counts YF+JBD30l 0.8:0.2 6.3x10° 8.5%10° 22x10°  65x10°  84x10Y

(CFU/mL) 0.0:1.0 6.3x10" 8.2x10° 1.9x10"°  55x10"  65x10%

YF : YF-LR12 (Lactobacillus delbrueckii subsp. bulgaricus, Streptococcus thermophilus)

JBD301 : Lactobacillus reuteri JBD301

120

100 -

HH

20 -

a0 -

40 -

20 -

Lipid Accumulation (% of Control)

Control 0125 0.25

Concentration {mg/miL)

29 113 gulw HAF Gt

o} Al &3
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8%, 0.5 mg/mL

ke
T

oA LPLe &4o] 025 mg/mL A3+

T
1

140

120

=]
=} & 0 < y|
el

(jonuo3 Jo %) Ay 1d1

0.125% 0.25

Control

(mg/mL)

Concentration

&2 (1)

free glycerol assay kit (Abcam)

=
%:vl—e

BRI

A3}, 0.25 mg/mL

Aol A

ol A 5%, 0.5 mg/mL

29
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(4) HEF

N
il
L
X
=
R
2
X

}Ln
N
L
ol
ol
f

o ol AIAE F3 FUIAES oF T TN FAE AAE A TERA
ol H7bete] BgAF ALk AL FAS oR Ay, TEgvt T8
¥ 5 Hrlshes WAl E A He WAl & Aoz FRlo] S,

(CFU/mL)
Fermentation time (h)
Ingredients Ratio
0 2 4
0% 6.48+0.03 5.18+0.04 4.60+0.02
0.1% 5.78+0.02 5.75£0.03 5.76£0.03
agricultural 0.2% 5.32£0.04 5.30£0.02 5.33£0.04
pH products 0.3% 5.0540.02 5.06:0.04 5.07+0.02
0.4% 4.71+0.03 4.73+0.02 472+0.03
0.5% 4.43+0.04 4.41+0.03 4.44+0.05
0% 0.1620.04 0.530.04 0.78+0.07
0.1% 0.45+0.09 0.45+0.03 0.45+0.07

Tgccrf(;cﬁgle agricultural 0.2% 0.50+0.06 0.50£0.05 0.50+0.07

(%) products 0.3% 0.61+0.11 0.61+0.08 0.61+0.05

0.4% 0.72£0.08 0.72£0.05 0.72£0.07

0.5% 0.85+0.06 0.85+0.04 0.85+0.07

0% 7.5%x10° 5.8x10 7.0x10°

0.1% 7.4x10° 6.4x10° 3.5%10*

Viable . 5 6 4
cell agricultural 0.2% 7.5%10 6.3x10 3.5%x10

( CCF%?SL) products 0.3% 7.5%10° 6.3x10° 3.5%10"

0.4% 7.4x10° 6.4x10° 3.5x10*
0.5% 7.3x10° 6.1x10° 3.5x10"

E 1L Sl Sibe 24 A7F HERS) 2EIY T o, AAAE R AR W)




(5) =W

Ton

o
o
]

T 0802 H7H= AE7IZE Fet
45904 42822 0.31 A

o O
A Ak

Cin=8

A F
b o,

<

28¢

dolut pH=
0.78°114 0.94= 0.16%

=

U E=E

A

ko3
T

FreE= 10010 CFU/mLS 5413k

[SIPN
-

7F

=
o

AR

;912

O

Sugar
(5.0%)

Raw milk
(T.A 0.1470.15%,

pH 6.8)

Mixing

Pasteurization at 90C, 10 min

Cooling at 40C and setting in fermentation

Starter culture inoculation 1.0% of
YF-1L812 and L. reuteri JBD301(0.8:0.2)

Fermentation (42°C, 4hrs)

Cooling at 15C

Agricultural products (0, 0.1, 0.2, 0.3, 0.4, 0.5%)

Storage (4C, 0, 7, 14, 21, 28 days)

a5/
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o34
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e
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a9 116. =4




o Iy Uit FAME AA HUb BT o] {frlAte R st 4 g vt A
2o g Ao wel AA7|7ke] wE pH, AAHAE 2 FAra] WEleE 3
29 A ek, Ak E 107 CFU/MmL o) 4SS A8kt (&£ 5).
o B3 U4t TAME AAel sHYE fATS 3 HERE 9F 2 EHE o
st T HAAE AAISE A3 SUAk e Al HUbo] g whe Algk
o] Z3tAl YEbEATE  uky}p A A Vo % oA Uit HAHE AR 0.1%
A7F7F 7HE skt (R 6)
(CFU/mL)
St iod (d
Ingredients Ratio 0 7 orage pi‘;o ( aysz) 1 o
0% 459+0.04 4.44+0.01 4.38+0.03 4.36+0.02 4.28+0.02
0.1% 440£0.06 4.39+0.05 4.40+0.04 438007 4.37+0.07
u agricultural 0.2% 4244003 4.26+0.04 4.23+0.02 4.23+0.04 4.22+0.05
P products 0.3% 413+0.02  4.14+0.03 4.12+0.04 4.13+0.04 4.10+0.08
0.4% 406+0.02  4.04+0.03 4.03+0.04 4.02+0.07 4.02+0.05
0.5% 3.95+0.07 3.92+0.05 3.93+0.06 3.91+0.09 3.89+0.04
0% 0.78+0.08 0.84+0.10 0.86+0.09 0.87+0.11 0.94+0.12
0.1% 0.85+0.06 0.86+0.08 0.85+0.011 0.85+0.12  0.86+0.09
Tltffgﬂ%ble agricultural 0.2% 0.92+0.11 091+0.13 0.92+0.17 0.93+0.14  0.94+0.12
aclidli
((y)y products 0.3% 1.12+0.13  1.13+0.12 1.13+0.15 1.12+0.12 1.12+0.11
0.4% 1.24+0.09 1.24+0.11 1.25+0.08 1.24+0.11 1.26+0.08
0.5% 1.38+0.14 1.39+0.13 1.38+0.15 1.38+0.112 1.40+0.12
0% 6.8x10° 88x10°  24x10"°  69x10"  85x10"
0.1% 6.8x10° 7.4x10° 7.5%10° 7.3x10° 7.1x10°
Viable tcell agricultural 0.2% 6.8x10° 7.2x10° 7.3x10° 7.1x10° 7.0x10°
(CFU/mL)  products 0.3% 67x10°  7.1610°  71x10°  7.0x10°  6.9x10°
0.4% 6.8x10° 7.0x10° 7.1x10° 7.1x10° 6.9x10°
0.5% 6.7x10° 6.8x10° 6.8x10° 6.6x10° 6.6x10°
¥ 13. A FAE AA S 3H FAT S R Fafe AFZT| gE
pH, AAAE 2 {FAT49 W3
Sensory evaluation
Ingredients Ratio Overall
Color Flavor Taste Texture acceptability
0% 7.8+0.37 7.4+0.42 7.2+0.40 7.3+0.39 7.9+0.37
0.1% 7.7+0.43 7.6+0.48 8.0+0.33 7.3+0.38 8.2+0.32
agricultural 0.2% 7.6+0.48 7.6+0.44 7.4+0.37 7.2+0.40 7.5+0.37
products 0.3% 7.6+0.38 7.7+0.42 6.7+0.39 7.3+0.39 6.6+0.42
0.4% 7.7+0.47 7.7+0.48 6.2+0.41 7.2+0.48 6.1+0.43
0.5% 7.8+0.43 7.6+039 5.5+0.44 7.1+0.38 5.3+0.29
All values are mean = SD (n=10).
£ 14. UL S48 A9 T {AES A3 2EaRe #sH Ot
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9] Pancreatic lipase inactivation

Al 5 (#1~#20)

spectrophotometer

Eﬂ

—(ﬂ_

0.05mg/mL=

DMSO solution®]]

=
=

]2+ 10mM MOPS (morpholinepropanesulphonic acid)®] pH

=
=

ImM EDTA®°]

O

. 1 2.5mg/ml

o]
=

o] 25mg/mle] ¥ %% pancreatic lipasesS =




lipase solutions 169ul Tris buffer(100mM Tris-HCl and 5mM CaCl2, pH7.0)¢ll
=tk 0]?'y blank 20ul¢} FEEE 20ulE A elste] 157+ 37T incubation
< A 7\] 3k & 5ul9] substrate solution(10mM p-NPB : p-nitrophenyl butyrate)=
2] s ¢ 37C incubation # 2|38} &

o lipase®] activity™ p-nitrophenyl butyrateZ} 7}l Q‘ﬂ/ﬂ p—nitrophenol ©]
Z o] 405nm &F = E plate reader® =4 dto] AHS 35S
o lipase® activatione p-nitrophenyl butyrate 7}=% 3l

WA p-nitrophenol©]
Hol 405nme] 2E F57F SU7HE ASs BEal g1 5 Qed 19 wNigie
lipase®] &4 o] =°] p-nitrophenole] ¥ A &olr 405nme] WS 3= 4ol
Aol W o] & F3| lipase inhibitions AT F U
o FEEAMHLI~#209 F7F B7] Wi S vrolA AES AP EE I
o AA AFelA F 37kA] (1 #HL~#6 |, 2 ¢ #T~#14, 37 ¢ #15~#20) 2%
Lo A @@% AeYst 7b o] samples Y& Wl Orlistat? 593 5%

(0.05mg/mh<= %ol s =.

D FaEd#1~#20)9 Lipase assay &3 % 4

The increasement of product of lipase by incubation
time [(Group 1)

Absorbance
[=]
w

0 30 &0 20 120 150

Incubation time (min)

—MN.C. —P.C. - -H1 H#2 ——H#3 —H4 —H5 ——#HOE

¥ 117. A2 0~150min)ll & #1~#6 E2 9] lipase inhibition

se.

o1 79 23S AYP3 ZAI} Orlistate lipase inhibition &7} 7F4 &2
=

eIl 1 o] 3 #l##d#3#6#5% SR T @A Ukt o]
Orlistats A 23k #1,#29] lipase inhibition &¥7} £& Ao = ﬂo]ﬂ A

=
=

- 100 -




The increasement of product of lipase by incubation
time (Group 2)

Absorbance
Q
W

o 30 [=a} 90 120 150
Incubation time (Min)
—M.C. —P.C. —HT - ~-H#E8 —#H9
—#&10 —#&#L1L —HL2 —#HI13 —H1S

a3 118. A ZH0~150min)ol] =& #7~#14 =2 9] lipase inhibition

2 o] AdS Ay Ay =3 Orlistate] lipase inhibition &37F 714 & A
o7 YElyta 2H A ol M= OrlistatS A9t #7 #8 #92] sample?] lipase
inhibition®] ¥ Zo & g<Qlo] S IZEXT AAHoR AHHH 10| 2

7o "]} lipase inhibition 37} & ZA o2 el

The increasement of product of lipase by incubation
time (Group 3)

Absorbance
Q
w

o 30 (=1s] 920 120 A4S0

Incubation time (min)

— M. C. —_—P.C. —&#1S - HLG
—_—H LT —_—s1lE —_—Hs10 —_—H20

I3 119. A1 7HO0~150min)o] W& #15~#20 =2 9] lipase inhibition

0.6
05

8 04
M
203
0
302
50,
0.1

N.C.PC #1 #2 #3 #4 #5 #6 #7 #8 #9 H10 411 #12 #13 #14 815 #16 #17 #18 #19 #20

]

a9 120. 2 =9 lipase inhibition
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@ FEEHd#H1~#20)9] Lipase assay 3% =}9]

The inhibition effect on lipase at various incubation time
(Group 1)

Positive Control

e
M
o

e
N

0.15

o
(&

o 30 &0 S0 120 150

Incubation time [min])

Theintensity of the diffrence on absorbance

—a—P.C. ——#1 —e—#2 =—H#H3 —e—#4 —a—H#HS —e—HE

The inhibition effect on lipase at various incubation time
(Group 2)
0.25 | Positive Control

g
=
3
E 0.2
-]
m
S 0.15
@
o
5
% 0.1
=]
o
£ o005
ey
=]
=
g o
% L] 30 60 90 120 150
E Incubation time {min)
(=}
—a—P.C. —e—#7 ——iiB -#9 —e—#10 —a—#11 —a—H12 —e—#13 —e—#14

The inhibition effect on lipase at various incubation time
(Group 3)
0.25 Positive Control

g

=

8

s 0.2

i

=

m

S 0.15

O

L¥)

5

% 0.1

b=]

o

£ o0.05

ey

(=]

z L i
E 0w 3 - —.:ﬁ
SE 1] 30 60 90 120 150
E Incubation time {min)
'—

—e—P.C. ——#15 ——itl6 v—H#17 —e—i#18 —e—i#19 —e—#20

ad 121. 2 E 9 lipase inhibition
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® frae

100

8

2

o

]

Relative lipase inhibition (%)

100

2

Relative lipase inhibition (%)
o

0

Relative lipase inhibition (%)

Relative lipase inhibition (%)

Z (#1~#20)9] lipase inhibition %

30 min

P.C. #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16 #17 #18 #19 #20

60 min

100

2

o

100

2

o

0

. #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16 #17 #18 819 #20

90 min

P.C. #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16 #17 #18 #19 #20

120 min

P.C.#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16 #17 #18 #19 #20
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150 min
100

80
60

P.C.#1 #2 #3 #4 #5 A6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16 #17 #18 #19 #20

Relative lipase inhibition (%)
[
Q

29 123. Z+ Al relative lipase inhibition(%)

o 30~150min

o] FEEE #H1~#2059 lipase 94 3= Folsle AL &
#1~#49) A T2

#H~#200 BT =& F97t dE AL g

o o]l#|3k A= HlE O 7 lipase inhibition &7} A A in-vivo &2 ] e}
AE EQlstE AEe HaysiH g

o 2Ao]te] Ao Aul Al 5% JBD301 #-4k
05% HIAQEE ~#200e = Ww 77t 9 RS
bred mouse C57BL/6° 7719 Alg 215 A olste] & 9

—‘6‘_ e} A

s, 4AT B F W G 3

&Y
o
g oL
rlo
i
o
(@]
=1
H
o,
H=
—_
{
=
[\
L

The curve of changing weight of mice

Control, 9w

Weight (g)
N
°

Start dwr 2w 3w G Swr 6w Twr Bwwr S
Week
——control — #+2 33
u7 ——#10 H11 —u12 #13
——i1a H1S #16 H1T —s18 H#19 #20

a9 124 A F#1~#20)7} Control®] 9F7H2] body weight W3 T

- 104 -




Ow

2600

25,00
2400
2 5300
i

fn 2200
0 2100
> 2000

1800

Cirl #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16 #17 #18 #19 #20

29 125. 9 body weight (g)

Oow 1w 2w 3w 4w Sw 6w 7w 8w 9w

Ctrl 1862 | 1933 | 19.76 | 2036 | 20.54 | 20.83 | 21.03 | 2138 | 21.97 | 2252

#1 18.54 | 18.87 | 19.48 | 19.85 | 20.12 | 20.42 | 20.55 | 20.74 | 20.98 | 21.24

#2 18.42 | 18.88 | 19.55 | 20.08 | 20.34 | 20.54 | 20.63 | 20.87 | 21.14 | 21.57

#3 18.73 | 19.01 | 19.66 | 20.24 | 20.47 | 20.63 | 20.88 | 21.03 | 21.22 | 21.63

#4 18.37 | 18.82 | 19.42 | 20.08 | 20.37 | 20.68 | 20.92 | 21.15 | 21.37 | 21.78

#5 18.27 | 19.11 | 19.64 | 20.34 | 20.62 | 20.94 | 21.02 | 21.24 | 21.49 | 21.97

#6 18.32 | 18.68 19.4 19.97 | 20.32 | 20.76 | 21.18 | 21.42 | 21.8 | 22.42

Ctrl 1862 | 1933 | 19.76 | 2036 | 20.54 | 20.83 | 21.03 | 2138 | 21.97 | 2252

#7 18.46 | 19.28 | 19.82 | 20.38 | 20.62 | 20.88 | 21.13 | 21.32 | 21.88 | 22.48

#8 18.55 | 19.42 | 20.03 | 20.44 | 20.68 | 20.94 | 21.27 | 21.53 | 22.11 22.5

#9 18.72 | 19.32 | 19.83 | 20.32 | 20.67 | 20.93 | 21.22 | 21.42 | 21.99 | 22.45

#10 | 18.63 | 19.48 | 20.22 | 20.54 | 20.77 | 21.04 | 21.44 | 21.64 | 22.13 | 22.73

#11 18.45 | 19.34 | 19.85 | 20.42 | 20.72 | 21.35 | 21.68 | 21.93 | 22.21 | 22.78

#12 | 18.21 | 19.23 | 19.73 | 20.38 | 20.64 | 21.23 | 21.58 | 22.13 | 22.55 | 22.92

#13 | 18.28 | 18.95 | 19.73 | 20.42 | 20.87 | 21.12 | 21.59 | 22.29 | 22.68 | 23.08

#14 | 18.66 | 19.53 | 20.03 | 20.83 | 21.43 | 21.88 | 22.3 | 22.62 | 22.93 | 23.38

Ctrl 1862 | 1933 | 19.76 | 2036 | 20.54 | 20.83 | 21.03 | 2138 | 21.97 | 2252

#15 | 18.51 | 19.48 | 20.12 | 20.98 | 21.83 | 22.32 | 22.54 | 22.82 | 23.08 | 23.45

#16 | 18.42 | 19.65 | 20.2 | 21.18 | 21.72 | 22.05 | 22.34 | 22.76 | 23.18 | 23.53

#17 | 18,52 | 19.24 | 19.82 | 20.56 | 21.3 | 21.89 | 22.43 | 22.87 | 23.42 | 23.72

#18 | 18.69 | 19.85 | 20.53 | 21.46 | 22.23 | 22.64 | 23.01 23.3 | 23.58 | 23.83

#19 | 1824 | 19.3 | 20.12 | 21.03 | 21.98 | 22.83 | 23.43 | 23.72 | 24.03 | 24.32

#20 | 18.47 | 19.94 | 20.68 | 21.45 | 22.34 | 23.5 | 23.98 | 24.42 | 24.78 | 24.93

¥ 15 (#17#20) 2@ T AE9 54 SAR
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% Ow 1w 2w 3w 4w 5w 6w W 8w 9w

Ctrl 100 100 100 100 100 100 100 100 100 100

#1 99.58 97.64 98.57 97.50 97.96 98.01 97.72 97.01 95.51 94.32

#2 98.94 97.69 98.93 98.62 99.03 98.59 98.10 97.61 96.24 95.79

#3 100.60 98.36 99.48 99.41 99.66 99.02 99.29 93.36 96.60 96.06

#4 98.67 97.38 98.27 98.62 99.17 99.26 99.48 93.92 97.29 96.72

#5 98.13 98.88 99.38 99.90 | 100.39 | 100.51 | 99.95 99.35 97.83 97.57

#6 98.40 96.66 98.17 98.08 98.93 99.64 | 100.71 | 100.19 | 99.24 99.56

Ctrl 100 100 100 100 100 100 100 100 100 100

#7 99.15 99.76 | 100.29 | 100.10 | 100.39 | 100.22 | 10048 | 99.72 99.61 99.83

#3 99.63 100.49 | 101.36 | 100.39 | 100.68 | 100.51 | 101.14 | 100.70 | 100.66 | 99.92

#9 100.55 99.97 | 100.34 | 99.80 | 100.63 | 100.46 | 100.90 | 100.19 | 100.11 | 99.70

#10 100.06 | 100.80 | 102.32 | 100.88 | 101.12 | 100.99 | 101.95 | 101.22 | 100.75 | 100.94

#11 99.10 100.07 | 100.45 | 100.29 | 100.88 | 102.48 | 103.09 | 102.57 | 101.11 | 101.16

#12 97.81 99.50 99.84 | 100.10 | 10049 | 101.90 | 102.62 | 103.51 | 102.66 | 101.79

#13 93.18 98.05 99.84 | 100.29 | 101.61 | 101.37 | 102.66 | 104.26 | 103.25 | 102.50

#14 100.23 101.06 | 101.36 | 102.31 | 104.33 | 105.02 | 106.04 | 105.80 | 104.39 | 103.83

Ctrl 100 100 100 100 100 100 100 100 100 100

#15 99.42 100.80 | 101.81 | 103.05 | 106.28 | 107.13 | 107.18 | 106.74 | 105.07 | 104.14

#16 98.94 101.68 | 102.22 | 104.03 | 105.74 | 105.84 | 106.23 | 106.45 | 105.53 | 104.49

#17 99.47 99.56 | 100.29 | 100.98 | 103.70 | 105.07 | 106.66 | 106.97 | 106.62 | 105.34

#13 100.39 | 102.71 | 103.89 | 105.40 | 108.23 | 108.67 | 109.42 | 108.98 | 107.35 | 105.83

#19 97.97 99.87 | 101.81 | 103.29 | 107.01 | 109.58 | 111.41 | 110.94 | 109.40 | 108.00

#20 99.21 103.18 | 104.65 | 10535 | 108.76 | 112.80 | 114.03 | 114.22 | 112.81 | 110.71

¥ 16. Control(¥ % A}£)7]F normalize weight % %4 =3 %

(4) B3 BaA] AR o Gl §AF FFA uptake 5 3%

o SkA JNE Fual FAHE AR SRS AR b mebA 7)E AFRIE]
B3 A9 AlA &e)vk A free fatty acid uptakeol] o]wdh JFS F=
A gelslr] el e faEd #HH#)Y 715 TS alEe Eu#HI A
AR AA | RE Ak, #2242 AE A R AR #3+ A AE A EE R 1

Abt, #1H2H3H A AR A A | RE §ARE) S o]E in vitro A ES W EAS

o AL AN AA Fulu AT, #2049 A7

, |

HIWE ket #1223+ A A AA iRk fAE ZH 4
7F+5 50mL tube o] 2ol 15 - 18 A|ZH&<t culturedt H -4, cell OD (600
nm)< AP L, wA Wl Folsl= free fatty acid F& 5437 A8 free
fatty acid assayE ©]-&3lo] OD#t (570 nm)S S &

o Palmitic acid7} 7 MRS wjA| oA #jgstR o™, 15-18 h v 9] cell
density ¢} free fatty acid ¥<S =43t plotS 252

A #l1#2430] AAE AA Snnk {29 fatty acid uptakeo] ojwl gk o
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15~18 h &<+ 2 w3 3742 W g 574 i (control, fritet+#1, it
A3, Ak 1 H2+H#3) & ©]8-8he OD #K(600 nm)= S7dste] e
APVAD T AR, fr A2, AR 3. AR L2 H3) S WAL A S R

WA R FEEEHLF2HI)C] FAE celld 2 9

2 FEEsd@EIH#3) 0] Aah AA Rt fabato] Al gds F

2 AL gt o] EdEo] fFaktY free fatty acide] &5l ojw g o
& Yol 7] 9I8)A fatty acid uptake kitE ©]8&3te] A¥S WP

57FA1 (control, Akt +#1, AR +H#2, Akt +#3. Ak +#1+#2+#3) Q] fatty acid

uptake A S st A Fabar+4l, AT H2, SR 43, AT #2443 T
o] iAol Folli= fatty acid ¥ A Aol7} ypA] Ank o o
A #2443 o] ThE Bl HlEA] fatty acid FFEEo] AU er A A
o= UEHE(EL7, 19 52). o]& FIMAM FEEE #H#2#3)0] AL A @)

TF fakt o] fatty acid uptakeS tA S7FA 7= Ao Q15 S

Fd
il
o
2,
2
e

n=1 n=2 n=3
Control(f2Ff) 0.478 0.485 0.467
(FrAkt+#1) 0.496 0.457 0.466
(Fr Ak +#2) 0.455 0.448 0.435
(FrAkt+#3) 0.464 0.453 0.464
(FrAHT +#1+#2+43) 0.403 0.41 0.402

¥ 17. Free fatty acid OD570nm Z#t.

Xl 4r === Hlia

Al &

I
i

Controil (-5 &

I3 126.
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)

18

a9 128. 2 EE EFA & F5FA WHeH v
0+ (g) 27(g) 55 (g) 97 (g)
Control 18.618 19.762 20.834 22.518
5% +(#1,#243) 18.566 19.496 20.434 22.364
L.para-casei+(#1,#2#3) 18,508 19.954 20.7 21.584
L. plantarum+(#1 #2 #3) 18.486 19.994 20.538 22.468
L.rhamnosus+(#1 #2,#3) 18,504 19.314 20.242 21.856
L.fermentum+(#1 #2 #3) 18.402 19.79 20.72 22.042
JBD301+(#1,#2,43) 18.406 19.41 19.992 20.978

¥ 18. Control(@ WAL 5)3 EA #1,4#2,4#3S #7138 L.paracasei,
L.plantarum, L.rhamnosus, L.fermentum, JBD3017 ¢ 554 =3 %
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@ &7

o
o

7}

o Wi & Ig F 2mLe SFT HlEE ARLELS §FA717] S AgE
Aet3 U] BAe] W E = o]% AES AAB7] A& centrifuge H S A
1tk o] & paper filterE ©]&3 < AAs= #AgS 3

o Ik FAE(A, E)ddA FE3 AF=ES 12719 S ATt 5=

o
rE

(mg/ml)

— i
AEsZE1 NE=E?2
10 15
8
= S
6
B 5
E S
2
0 0
TRE 67 g ¥/ ] g e B 97hE 127
BHE I HE 7|z
LR LR
i =N = |
= 1 XNEEE 2
2 40
L5 - 30
E
1 S
E
0.5 e 11
0 - J . A
37hE 578 97 12748 3TNE B7HE SIHE 12748
EE BEIZ

I}

1]

a¥ 12994 oA FE2F ARXEZLPE), ARXEZ2(CA)Y B 4H F7t

o HPLC &4 A3s Edu= 13 A3 it sy, 2)dA #2523 A
= dgo] Azt Aol wel Z2 shehA o wWaelx] gan 1270E &<t <k
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WARIHCFU/g) | AR AEE(%) | 4LRT(CFU/g) | AR A AEF(%)
170 < 1.97x10" 100 1.97x10" 100
oMY 1.89x10" 95.94 1.69x10M" 85.79
370 1.81x10" 91.88 1.17x10M" 59.39
4714 1.8x10M 91.37 1.10x10" 55.83
5704 1.7x10M 86.29 9.20x10" 46.70
6714 1.69x10" 85.79 8.30x10" 42.13
N4 1.43x10" 72.59 7.90x10" 40.10
S/ 1.42x10" 72.08 7.40x10" 37.56
971 1.37x10" 69.54 7.70x10" 39.09
1071¥ 1.34x10" 68.02 7.30x10" 37.06
1171 1.28x10" 64.97 6.90x10" 35.03
12704 1.24x10" 62.94 6.80x10'° 34.52
¥ 19. I FATFY BHA A wE CFU/gs AEE(%)
HERIHLCT) HER FTHACT)

1A=

2=

3=

4=

5=

6=

a9 130.

Fulwk fATe] ¥R £ F2R#B F CFU 33
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25E+11

2E+11

1.5E+11

CFUfe

HEEM)

1E+11

SE+10

100

B

=}

7

Q

5

=]

3

Q

5]
Q

'

(=}

o

HEH

1I7HE2  27F=E 372 47FE S5HE 672 THE BFEE 97FE  107FE 117EE 127H=

B2E 7|IHZEE)

a9 131. FH 7§47 ¥FREA CFU

HEE N HES(%)

JiE 672 TAHE Bi=E 97HE 107[H=E 11702 127

2EZIZEFER)

a9 132. FH % FAT Y IFRAA AEE(%)
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CFUfe

dEEM

JEEN

2.5E+11
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I.5E+11

1E+11

S5E+10
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50
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3

Q

8]
Q
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Q

o

17HE 27HS 3FHE 4ATHE S5THE BTHE TOHE BFEE SFHE 107HE 117E= 127hHe

HIE Z|ZHTHE)

29 133, Rt FAFY 4282 #A CFU

HE=2E 2 EEE(%)

17HE 27HE STHE sTHE STHE eFHE JPHE ETHE STHE 107HE 117HE 127kFE

100

17HE

HAZ| ZHAE2)

3E 134, FH AT F2EAA AEE(%)

E=2e
B0
To
60
50
ao
30
20
10

2THE STHE aTHE STEE ETHE TIEE BIEE BIEE 107EE 117HE 127EE
BT | ZHFEE)

m o EER(SETEEN m g ESNAEET

3¢ 135, FH T FATY B 238 BEE(%)
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32°C, pH 5.5, 100 rpm |

A8E& FTUHA s LA S A
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(2) A3}

@O A WA A f-4FF Lactobacillus JBD301 powder &%

a9 138. JBD #H| % fAT FEAHAXRE

GNC —

LIVE WELL

GNC Ultra Probiotic Complex 25 With
Weight Management Support

2,
GNC %2

UL 25 A
Pé%:BIOTIC

C PLEX..

WEIGHT MANAGEMENT SUPPORT

BiET,

ally studied probiotic with 25
billion active culturss and 8 strains.

# Unique probiotic designed to reduce
fat abeorption.

* Blend of citrus extracts clinically.
shown to improve body composition.*

= No refrigeration required.

60 VEGETARIAN svaneeo B
CAPSULES POTENCY

29 139. JBD301 g GNC Weight
Management Support
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@ #ZF JBD301°l thek A%71s2w LA HEAA I3

Al

A5

1

olf

o

aAle] #e A8 ok

1. 2%, HE0 iz 3=

+ NS FAF JBD3012 AT MM Eog FuFE9 XYM Sr5E A2 H6I0 E2E A NUsr
Lactobacillus reuteri 22 JBD301S SF{0HH, 0| Z&oty] AYMS STHOEZM, HYRY X2 S+ d2MH, 4
ojodx) Exe ZAA7IE2 HAE/HE 22 505 7HA &

2. Qo Eet HE

+ 'Lactobacillus reuteri' £ AE2| #EE A2 758 Sl ZFO|HAIEEH), Eot FUAZAISAE TAH 7|47
(512) ZZH0|2 A0 £0l= # T A7 SHESH)

Lactobacillus reuteri' 752 SUUAM SH MZE o AZ|SME Z2H0|2EIA K E0| AZ2 A2EY

e

3. ¢33 75 R

in vitroO A ALSX|2HA S L (FFA-uptake)O| 2037151312

+ invive SEAIEHAM Alrtol Y8 CIEL Oy fojZL018S

3 ol HU S5 RoAZANTID MO HEL RASAZIS, 0|2 o HES RTAMHS
SR HBAIEA A £ Placebo 9[22 | HZ 1} BMIZL S2Zi48190D, HA|z0| Za E@% woio

4. A RS /NN QAH0 Bet Y

Lactobacillus Genuse S AtHLactic Acid Bacteria)@] @Z0 2 74a [fEH 0| ZLj O|ME
5. 7|Et £0] At

+ Nga- fritd JBD3012 05 GNCRRE| AIE8E RE 0 3uzie] BXst 7|adTE 21X, 20154 HE2tE0
WEIGHT MANAGEMENT SUPPORT (£:H|2H Health claim0] £2 XE22 #UjE

AR SHE 249 54 AR act

Biomarker AlE Al SE- AHZEAIE
ARR S B45 f0157}
(Free fatty acid uptake) (p<0.05)
FEYY RN 52 solgda
(Free fatty acid concentration in the gut fluid) (p<0.05)
EHQ oL XEQ X|EEAL 2F oo|zkA
(Free fatty acid amount in the gut fluid) (p<0.05)
43 54 AWy LLILIES
(Free fatty acid absorption from dietary fat) (p<0.05)
Kol vz XY ]St
(Fecal excretion of free fatty acid) (p<0.05)
H= FolAA oA
“ (p<0.05) (p<0.05)
golga
BMI
(p<0.05)
o o|ZtAZiTE
x| R
(p<0.05)
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HECEIFT IN THE C. AN DRIGINAL DEPOSIT

HEg JBD301  JBD301 MF2 >1X10[9] CFU/Y ==z
HEHE] oM 22 daksiol == AR el
eHEEQ0 M FAg Eda= (CFU counting) 53
oE X
=4 JBD301 KCTC12606 BP(NCBI Ge_mBank KJ957189)
T X = Fot 0ff 3X|El 16s rRNA gene sequenceE PCR
AlEEE
AlEE= JBD301 KCTC12606 BP(NCBI GenBank KI957189)
Ml e A= 0ofl 3XE 165 tRNA gene sequenceS PCR
=R -
ZopE 2o Jad Sibd A= (CFU counting) S8
Hz=gtEAg

A7 e E 2 HEAE AA

# TR : - & TYIIEAE OB A ® olgeHy

o

Hapa 5/ EREE /e g
. ol oje
A} OIE A Ll'_ ._|-,EI
Ul 2z
fAf=ac JE
LN EE LR _ _
HATISAE 7S 8= ™ (N HE)
e o
HeEEd A
ALY A
A1 2B BRI =1 Hajgz
He Halpg EEL=] 24 = i |
CHOERtH Q%ﬂ;ﬁg@lﬁéfﬁ R~
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@ Clinical Trial 78

<Study protocol for randomized controlled trial of JBD301 on obesity™

Randomisation
Dioubale-Bhrnded

v

SCTEEnNg Intarvantion: Flecabo v JBOSE00 ] Ay sls
I T ]
Davs 12 a a4 84
W b Q L] 1z
Thtde Avphase 2 double-bhind placebo-controlled. bumem stmdy to determmine the safety
and efficacy of JEDI0I for the reduction of body fat and’or weizht m obese adult
Spomsor TINIS Bropharmeceuheals Co.
945-9 Dhinzan. Bonzdonz. Wanju, 565-502, South Korea
Inveshgzthion Site | Climcal Tzl Center, Sameams Medical Center
30, Irvon-dong. Gapsnam-gu. Seonl, 135-710, South Korea
Tme frame Totz!l 17 months after approval for 12 weeks mtervention.
Condihon Obextyecesave body ft
Chjective The puorpose of thes stady 15 to evaluate the safety and tolerabibity of JED301 and to
evaluate the prelommary efficacy of JBD30] compared to placebo for reduchon of
body faf or weight mn obase adults
Demgn Allocaton: Fandormzed
Control: Placebo Contrel
Endpomt Clasafication: SafetyEfficacy Study
Interventon Modal: Parallel Assizroment
Mazkanz: Diouble-Bhind (Subject, Imvestigator),
Primary Purposs: Treatment
Imvestganonal Lactobacillns JEDI0]
product
Placebo Control | 450 mg of Vegetable cream
Inveshgzhonal 1 capsule (450 mz) per day
Dose
Control Dose 1 capsule (450 mg) per dav
Treatment plan
: { o222, |
Alw # J_>
IBD301)
e wEz *ea e
(Soresning) (D0, @) (D A2, 68} (DB, 128
r o -
Ranalemuestian Al W
Subject mumber Placebo Confrol: 44 Infervennon: 44
Inclusion Crtena | Tobe ehzble for exrollment into this shady, subjects nmst meet all of the followms
c1iberia-
1) Witten mformed consent
23 Men and women between 15-65 vears of age
%) Body mass index between 25 ~ 35kg'm’
Safety measures 1} Abnormz] reachion
2) Vital signs (blood pressure, Pulse)
3) Laboratory tests (cormplete blood and unne tests)
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@ Clinical Trial Data ¥4
METHODS

Definitions of study endpoints
The primary endpoint for thiz study was the reduction in total abdominal fat at 12 weeks post
treatmemnt.

Statistical Methods

The Mann-Whitney U test was used to compare outcome vartables for each assessment time
(0 and 12 weeks) and percentage changes in outcome vaniables in the two treatment groups
{(TBD301 ws. Placebe). Yechanse in outcome variable was calenlated by following formmia:

ral T 12 ks—val a k
oschange at 12 weeks(%) = (C—— — % 28 T 7 WO o 100.

value at 0 wesks

Fer all comparisons, a sigmficant level of 0.05 (not adpsted for multiple comparisons) was used.
Unless otherwise stated, a range reported with a mean refers to the standard error of the mean
(=SEM). All analyses were conducted nsing procedures in SAS (Version 9.2) and MedCale (Version
11.6.00.

2 Clinical Trial Result

< Comparison of % control in body weight between 0 and 12% week>

104 7 ns.
162 4
g 100 1
5 98 4
el
T %6
=
£ g
92 T T
Dwk 6 wls 12 whks
(Unit: %o)
b week 12 week F value
%% control In body weight 045+ 426 0702471 0.028*

HOTE. * P values were demmved from the Wilcexon sipned rank fest and considered sigmficant ifp = 0.05.
Values are mean + SEW
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@ Clinical Trial Conclusion

Study participants” baseline charactenshics
There was no statistcally significant difference in study participants” baseline charactenistics.

% Change in werght at 12 weeks

It was found that there was statistically significant difference in the percentage change in weight from
0-week assessment to 12-week assessment between JBD301 and placebo group (Mann-Whitney U
test p value=0.026).

#Change in BMT ar 12 weeks

It was found that there was statistically significant difference in the percentage change in BMI from (-
week assessment to 1 2-wesk assessment between JBD301 and placebo group (Mann-Whitney U test p
value={ (36).

Stde gffects
No side effects were observed in JBD301 treatment group.

Restriction | Daily | Between Group Difference Side effect
1.24 kg (weight)
: 0.41 (BMI) None
JINIS fone 1 e 1,411 g (body fat) (0 case)

0.16% (HbA1c)

Severe, Multiple
3 times 0.76 kg (weight) (fatty stool, ache,
GI discomfort, etc)

Xenical | <1200kcal,
(ref)) exercise

29 141. JBD 301 &u] 9k {473} Xenical(ref) WX 3%
JBD 301 vk fAakrel  AAAE FAAR A FujA
Xenical(Orlistat) .t} £ &5 g2l 3 H2180] gle A

Fe15H92

==
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SCIENTIFIC REPLIRTS

“PE The resveratrol-enriched rice DJ526
boosts motor coordination and
physical strength

. nutrients

Paradoxical Etfects of Fruit on Obesity S C | E N T[ F | C D ATA
OFen| Data Descriptor: Gene expression

profiles and physiological data from

mice fed resveratrol-enriched

rice DJ526
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A
[ ] frontiers
O in Genetics
[ & ]
L]
FEES Open o 2016 fn (1 6475, FACID: PNCTSTE2 , . .
Puishd o 2016 o0 1. 0 1002221.5463.0004 Advances in Gut Microbiome
Research, Opening New Strategies
Intestinal removal of free fatty acids from hosts by Lactobacill for the ) to Cope with a Western Lifestyle
treatment of obesity FROBIOTICS
T S A R IR L. curvatus HY7601 and L. These strains prevent weight gain, and lower plasma glucose,
0 Mdamal ' fonbun Vou ’Hyem Jm Kx “and Seong- Tshuol Hong”' plantarum KY1032 insulin, triglycerices, oxidative stress levels, ver mass, and
T Trmm— Iiver cholesterol (Park et al, 2013a,b).
» @ i G g ; e
2 Abstract S0 | A muciniphia This sirain reduces plasmatc LPS, adiposiy, insuin
Recent findings on the association of gut microbiota with various diseases, meluding obesity, prompted us to resistance, body weight, and hyperglycemia. It increases
investigate the possibility of using a certain type of gut bacteria as a safe therapeutic for obesity: Lactobacillus adipocyte diflerentiation and lipid oxidation, and prevents the
mutants with enhanced capacity i absorption of free fatty acads (FFAs) wete isolated to show reduced thinning of the mucus layer (Fverard et al, 2013).
absorption of FFAS by the admustered host. atitbuting to mhibstion of body weight gam and body fat
accumulation as well as amelioration of blood profiles. Consequently. hugh throughput screenmg of natusal o . . . o (i
FFAs-absorbing mtestinal mucrobes led to the ssolation of Lactobaeillus reuteri JBD30 | The admumsstration B. unformis CECT 7771 This 5"?‘“ reduces total body weight gain, mlegwnd l!pld
of Lactobacillus BD30! lowered the concentration of FFAs m the gut flutd conent of small itestme thus absorption,ver fat, evels of cholesterol and tighcerides. It
seducmg mtestinal absorption of FFAS whereas promoting fecal excretion of FFAs. Animal data also Improves glucose metabolism, insulin and leptin senstivity,
confirmed that the efficacy of Lactabacillus TBD301 on body weight similas to that of orlistat, an FDA- and immune function. A Bacteroides-rich microbiota has
approved phannaceutical for long-temn use fo treat obesity. [n a subsequent random, double-blind, placebo- been associated with reduced production of
controlled claical trial (KCT0000432 at Clinical Research Infomuation Service of Korea). there was a pro-atheroscerotic TMAO (Gauffin Cano etal, 2012),
statistically significant difference i the percentage change m body weight between the Lactobacillus
1 JBD301 and the placebo group (P=0.026) as well as in the BMI (P = 0.036) from the 0-week assessment to ) o . )
R &
w the 12-week assessment Our results show that FFA-absorbing Lactobacillus BD301 effectively reduces L. reuten JBD30 Ths sirain absorbs FFAs and increases fecalfat excreton
7 dietary fat absorption. providing an ideal treatment fo obesity with mberent safey. (Chung et al., 2016),

A HEF 40 X HA A A f4R JBD3012] A E SNS marketing

& GUT MICROBIOTA Pianett & riios I vova Probiotics
%\ RESEARCH & PRACTICE ‘ o OVA
A new study showed that a free fatty acid-absorbing Lactobacillus strain
HOME NEWS WATCH RESEARCH 8 PRACTICE ABOUT GUT MICROBIOTA EVENTS N o N
reduced dietary fat absorption both in mice and humans, suggesting a
Lo MevaBcuc || iessE ) MMUNE  nutRmon PR potential treatment for obesity.
MICROBIOTA CONDITIONS HEALTH BRAIN AXIS HEALTH

#microbiome #bacteria #probliotics
Free fatty acid-absorbing bacteria as a potential new treatment
for obesity

2075 | Andreu Prados

ns.
A new study, led by Dr. Seong-Tshool Hong from the
Department of Biomedical Sciences and Institute for : | "
Medical Science, at Chonbuk National University Medical 4, | 4 -

School in Jeonju (South Korea), showed that a free fatty - fé:% !:i
acid-absorbing Lactobaciilus strain reduced dietary fat ° eIe Y

absorption both in mice and humans, suggesting a L ¢ T == n
potential treatment for obesity.

lating gut microbiota
a novel approach t . although long-tem effects have not yet been 14 %

studled in humans Lhung et a.' studled whether the inhibition of free fatty acid (FFA) absorption in Oweek 6 week 12 week
the human body by using a Lactobacillus mutant with enhanced capacity in absorption of FFAs weeks

would lead to the development of a safe therapeutic for obesity. Lactobacillus strains were
isolated from faeces of healthy lean aduit volunteers and those strains that absorb FFAs
strongly were selected. Screening of natural FFA-absorbing intestinal bacteria led to the isolation p—
and characterization of intestinal FFA-absorbing Lactobacillus reuteri JBD30, named Lactobacillus
JBD301. After confirming the ability of the mutants to remove FFAs in the gastrointestinal tract, the Free faﬁ\' acid_absorbing bacteria asa potenﬁa] new

anti-obesity effacts were demonstrated in rats by inhibition of body weight gain and body fat : 2 3
accumulation as well as amelioration of plasma lipid profiles under a diet-induced obesity condition treatment fOr Obeslt_\' - Gut Mlcroblota fol'...

FAr 97 waake

earch suggests that mar,
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Proposed Mechanism
Ingredient of Action Evidence of Efficacy Evidence of Safety+
Bitter orange Increases energy Small clinical trials of  Some safety concerns reported
{symephrine) expenditure and poor methodological
lipolysis, acts as a mild quality Reported adverse effects: Chest
appetite suppressant pain, anxiety, and increased
Research findings: blood pressure and heart rate

Caffeine (as
added cafieine or
from guarana,
kola nut, yerba
mate, or other

herbs)

Calcium

Chitosan

Stimulates central
nervous system,
increases
thermogenesis and fat
oxidation

Increases lipolysis and
fat accumulation,
decreases fat
absorption

Binds dietary fat in the
digestive tract

Possible effect on
resting metabolic rate
and energy expenditure;
inconclusive effects on
weight loss

Short-term clinical trials
of combination products

Research findings:
Possible modest effect
on body weight or
decreased weight gain
over time

Several large clinical
trials

Research findings: No
effect on body weight,
weight loss, or
prevention of weight
gain based on clinical
trials

cmall clinical trials,
mostly of poor
methodological quality

Research findings:
Minimal effect on body
weight

Safety concerns not usually
reported at doses less than 400
mg/day for adults, significant
safety concerns at higher doses

Reported adverse effects:
Hervousness, jitteriness,
vomiting, and tachycardia

Mo safety concerns reported at
recommended intakes (1,000-
1,200 mg/day for adults)

Reported adverse effects:
Constipation, kidney stones, and
interference with zinc and iron
absorption at intakes above
2,000-2,500 mg for adults

Few safety concerns reported,
could cause allergic reactions

Reported adverse effects:
Flatulence, bloating,
constipation, indigestion,
nausea, and hearthum
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Chromium

Coleis forskohlii
(forskolin}

Conjusated
linoleic acid

Fucoxanthin

Garcinia

cam !

{hydroxycitric
acid)

Increases lean muscle
mass; promotes fat
loss; and reduces food
intake, hunger levels,
and fat cravings

Enhances lipolysis and
reduces appetite

Promaotes apoptosis in
adipose tissue

Stimulates central
Nervous system,
increases
thermogenesis,
reduces appetite

Increases energy
expenditure and fatty
acid oxidation,
suppresses adipocyte
differentiation and
lipid accumulation

Inhibits lipogenesis,
suppresses food intake

several clinical trials of

varying methodological
quality
R findlin

Minimal effect on body
weight and body fat

Few short-term clinical
trials

Research findings: No
effect on body weight

several clinical trials

Research findings:
Minimal effect on body
weight and body fat

Several short-term
clinical trials of good
methodological quality,
many of ephedra

combined with caffeine

Ressarch findings:
modest effect on short-

term weight loss
Studied only in
combination with
pomegranate-seed oil in
one trial in humans

Research findings:
Insufficient research to
draw firm conclusions
Several short-term
clinical trials of varying
methodological quality

Research findings: Little
to no effect on body
weight

Mo safety concerns reported at
recommended intakes (25-45
mcg/ day for adults)

Reported adverse effects:
Headache, watery stools,
constipation, weakness, vertigo,
nausea, vomiting, and urticaria
(hives)

Mo safety concerns reported

Reported adverse effects: None

known
Few safety concerns reported

Reported adverse effects:
Abdominal discomfort and pain,
constipation, diarrhea, loose
stools, dyspepsia, and (possibly)
adverse effects on blood lipid
profiles

Significant safety concems
reported; banned as a dietary
supplement ingredient

Reported adverse effects:
Anxiety, mood changes, nausea,
vomiting, hypertension,
palpitation, stroke, seizures,
heart attack, and death

Mo safety concerns reported but
not rigorousty studied

Reported adverse effects: None

known

Few safety concerns reported

R effects:
Headache, nausea, upper

respiratory tract symptoms, and
gastrointestinal symptoms
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Glucomannan Increases feelings of  Several clinical trials of  Significant safety concerns
satiety and fullness, varying methodological reported with tablet forms,
prolongs gastric quality, mostly focused  which might cause esophageal
emptying time on effects on lipid and  obstructions, but few safety

blood glucose levels concerns with other forms

Research findings: Little Reported adverse effects: Loose

to no effect on body stools, flatulence, diarrhea,

weight constipation, and abdominal
discomfort

Green coffes Inhibits fat Few clinical trials, all  Few safety concerns reported

bean extract accumulation, of poor methodological  but not rigorously studied;

(Coffeq gribica, modulates glucose quality contains caffeine

Coffea metabolism

canephora, Research findings: Reported adverse effects:

Coffea robusta) Possible modest effect  Headache and urinary tract

on body weight infections
reen te Increases energy Several clinical trials of Mo safety concerns reported
[Camellia expenditure and fat good methodological when used as a beverage,
inensis) anc oxidation, reduces quality on green tea contains caffeine; some safety
green tea extract lipogenesis and fat catechins with and concerns reported for green tea
absorption without caffeine extract
Research findings: B effects (for
Possible modest effect  green tea extract):
on body weight Constipation, abdominal
discomfort, nausea, increased
blood pressure, liver damage

Guar gum Acts as bulking agent  Several clinical trials of Few safety concerns reported
in gut, delays gastric  good methodological with currently available
emptying, increases quality formulations
feelings of satiety

Research findings: No R effects:
effect on body weight  Abdominal pain, flatulence,
diarrhea, nausea, and cramps

Hoodia [Hoodig  Suppresses appetite, Very little published Some safety concemns reported,

gordomnii) reduces food intake research in humans increases heart rate and blood

pressure
Research findings: No
effect on energy intake R ff

or body weight based on
results from one study

Headache, dizziness, nausea,
and vomiting
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Pyruvate Increases lipolysis and  Few clinical trials of Few safety concerns reported
energy expenditure weak methodological

quality Reported adverse effects:
Diarrhea, gas, bloating, and

R findings: (possibly) decreased high-density
Possible minimal effect  lipoprotein levels
on body weight and
body fat

R iy katone  Alters lipid metabolism Studied only in No safety concerns reported but
combination with other  not rigorously studied
ingredients

Reported adverse effects: None
Research findings: known
Insufficient research to
draw firm conclusions

White kidney Interferes with Several clinical trials of Few safety concerns reported
bean (Phaseolus  breakdown and varying methodological
vulgaris) absorption of quality Reported adverse effects:
carbohydrates by Headache, soft stools,
acting as a “starch Research findings: flatulence, and constipation
blocker Possible modest effect
on body weight and
body fat
ohimbe Has hyperadrenergic  Very little research on  Significant safety concerns
i 4] effects yohimbe for weight-loss reported
yohimbe.
yohimbine) Research findings: No  Reported adverse effects:

effect on body weight;  Headache, anxiety, agitation,
insufficient research to  hypertension, and tachycardia
draw firm conclusions

* References to support statements in Table 1 are provided in subsequent text.

+Listed in order of severity, with the most severe reported side effects listed last.
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