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= Wikipedia
Obesity is a medical condition in which excess body fat has accumulated to the extent that it may have

a negative effect on health.

= M|A| 27| (World Health Organization, WHO)
Overweight and obesity are defined as abnormal or excessive fat accumulation that presents a risk to

health.

= 0| A EHE X 0|tk ME{(Center for Disease Control and Prevention, CDC)

Weight that is higher than what is considered as a healthy weight for a given height is described as

overweight or obese.




HI2kef TITH (1)

= | & 2FX|$ (body mass index, BMI)
= Kol FRAKGE 712 Ma (m)2ZE Liw 4t
(weight in kg)/(height in meters) HOMA-IR

I QUICK

(weight in Ib)/(height in inches)? x 703
= WHO
« & (healthy): 19.5-25
- 1}X| = (overweight): 25 — 30
- H|ZHobese): >30
= WHO OFA| OFEH T Q¥ X| /Ly 3| THet 3|
- N Z:23-25 QU8 . LX}: 27,5, O X}: 26.1
- H| 3k 25 — 30 (35.5%, FX}:41.8%, O] X}: 20.2%)
+ D H|Bk >30 (5.5%, SFX15.9%, O{X}:5.2%)

HEZX0l E Fa= H|Y f8 & Hu

25<BMI>30 BMI>30
§a | OECD  #3 9= @3  OlF OKCD ¥R U= @I 0=
o/Hg 53.9 334 23.8 63 70.1 194 5.3 3.7 26.9 38.2

Health at a glance 2017

A 6,079 35.5+0.9 5.5+0.3
= Xt 2,642 41.8+1.2 5.9+0.6
o X} 3,437 29.2+1.0 5.2+0.5

2016 RAAZSA




= &|2|-Y 0| | (waist-hip ratio)

« A2} H|9F (apple-shaped obesity)
~ Y g
— X H|gt

— O X} 0.8 O Ak, LXK} 1 O A

o
- DY Yny DNEF, 4T

- HYE H|9F (pear-shaped obesity)
~ o4 b|at

— StMg BT

_'_

Large amounts
of visceral fat

Apple-shaped =
upper body
obesity

Small amounts
of visceral fat

Pear-shaped =
lower body
obesity

= &|2] E&| (waist circumference)
e

— Xt 102 Cm (40 inches) O] &

— O X}: 88 Cm (35 inches) O] A
* OFA|OHEfE Y

— Y%} 88 Cm (35 inches) O] A

— O X}: 80 Cm (32 inches) O] At




o2 FE2 £ (skinfold thickness)

Bio-electric impedance

- 2, AY, 25 S0 impedance?| X}0| & 24
CcT

- S5 d|Btof ZIcto) Y=t

MRI

o5kt

L 2H[7| 2t 2 M X| Y =X

Insulin sensitivity

\

Adiponectin IMyokines Leptin

Cardiovascular )
function Leptin ’4 - - Leptin .
Visfatin TNFo. IFNy B cell function
DRP4? DPP4?

‘~
Qk . — @ \@ y Insulin
Cardiokines Cytokines
' } _—) ———

© %) & -
P
Adiponectin g} Ad\\/pc;m:tct:n
\ \ isfatin

Adipose tissue

mmmm) Negative regulation
=== Positive regulation




=]
CEYE]
S2XEMEe £EF
- 2220 o3 IS HZ
I Subcutaneous fat
— L_I-x|.
Endocrine effect via
- A WD, A b =
- BEEx|dto 22 22|52 2E 0| e A
|7_I-O|L|. XI_-IIA_I _)I'_\_%% %_OLH ol—lﬁal—l I Visceral fat
MetdE sk, X4zt
Hepatlc effect via
- _6_:!O|_ - X _6:!5 Eg ol o ;' portal circulation
=H L |EO o= =2—10O
Auto/paracrine effects
|2kl 22l (1)

g3 g9l

YT} H|PHO|H,

* XHH2| 70 - 80%7} H| 2t
GRETH LB

* Kb 2| 9%7} H| Bt
SYRTH (polygenic)

+ 250 7j | Ao SFX}

1

U
yment and genes

Monozygote ~ share enviror

Dizygote - share environment




H2ke] A QI (1)

* Obesity genes

a 70 q . .
® Previous BMI loci
60 ® Previous waist or weight loci Flo
® Novel loci i
50 1 .
L 40 H
o NEGR{
& I
g - SLC160 sohanc ]
‘ ]
TNNIZK Ll GNPDA'JFLJSSWT?FAP"B HPLEB?NF M GPRC%'E MEa
201 " prpp, fOMC crvs  ZNFE08 TG PRKD1 . § GIPR
2 S 2
wl EmlE ’t’;ﬁigmm | Stcaoas NUDRS s g FAMZ  ppe SHEBT I}Ig%nﬁso
H | . . ] )
NI N TH R R TR il o e i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 171819202122

Chromosomes

3000
) Men
g o——
s
£ 2000 ._.W
e
S
S
= 1000
2
0
1971- 1976~ 1988~ 1999
1974 1980 1994 2000
o8 Carbohydrates
g
3 le—e Pt
-
[s)
-
g 20 Protein
g
0
1971- 1976- 1988- 1999-

1974 1980 1994 2000




Soft drink0j] S E|0] Q= ME}

Sugars 39g 139 249 279 249 269
Calories 140 50 90 140 110 120
o
H|2ke| &2l

o 3Tt
ot




2~ OfH| T

« REojH|T
« AOF H|2F Si7dof 2 20CH H|PH YT
— 1~2M H|Zk 22 H|ZE 91 > /™ ()
— 6A HIZh 22 H|TF =2 > 50%0i|A{ H|T
— 10~14A H|D:

20

I8

H|BF > 79%0] A Tt
. EALA F 4 S S

— 42% MHH|E
— 23% H|ot

Modest weight gain or loss in a
non-obese person mainly affects
the size, but not the number of
adipocytes.

When adipocytes
reach their maximum
size, further weight
gain is achieved by
recruitment

and proliferation

of new pre-
adipocytes.

Weight pres
gaig adipocyte

Weight reduction is difficult after cell
proliferation has occurred because
the fat cells must become smaller
than their normal size.
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The Framingham Study
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TYPES OF
CANCER

could be caused

Oesophagus -+ :

Breast

after menopause

Kidney -

Fat cells make extra
hormones and
growth factors

Hormones and
growth factors tell
cells in our body to
divide more often

This increases
the chance of
cancer cells

©

oK,

being produced...

... which can then
continue to divide
and cause a tumour

by being Bowel.- o o 3¢°3%
overweight S % e Jtedle :
or obese T Y .. @ g
& sl p and
H[2ko] FEH S (1)
Normal BMI Obese BMI Normal BMI Obese BMI
Metabolically healthy Metabolically healthy Metabolically unhealth, ically

*Reduced fat

«Increased muscle
«Increased fitness
«Normal insulin sensitivity
+Normal blood sugar
+Low cardiovascular risk

= Excess subcutaneous >
visceral fat
<Increased muscle
-Increased fitness
+Hyperinsulinemia
«Normal insulin sensitivity
«Normal blood sugar
+Mild cardiovascular risk

=Chronic illness

=Muscle loss (sarcopenia)
«Excess visceral fat
-Reduced fitness
«Insulin resistance
«Diabetes

«Inflammation

+High cardiovascular risk
+High cancer risk

«Excess visceral >
subcutaneous fat

*Muscle loss (sarcopenia)

-Reduced fitness

+Hyperinsulinemia

+Diabetes

«Dyslipidemia

+Inflammation

+High cardiovascular risk

-High cancer risk




H|2ko] FEHSE (2)

gelo| npE H| 2o 2UTHT|E

-Qlo] nfE H|Tre| 2IHT|=

T

25% ojAF HA|erE 30% ol

90cm o si2lg2 85cm Ol

)

27% ol AALE 30% ol

7.26kg/m? ol5t o8

TP uunsss

H|2ko] FEH S (3)

Lean Obese

Vascular
rarefaction

Obesity/Dysfunctional fat

—

————
Leanness/Healthy fat

C)
Anti-inflammatory \ I ¢ / Pro-inflammatory
adipokines adipokines

Cardiovascular
disease

in crown-like structure

HaE [ e
(200x) | -

F4/80
(400x)

F4/80
Perilipin

Speliotes et al., Nat Genet (2010)




H|2ko] FEH S (4)

Calorie-dense food

—
M2 ATM

L]
. Hypertrophic M1 ATM
AliBE \ ypertropl i L
pocyte ‘ adipocyte .=
L

" DM2ATM
Lean adipose tissue

Obese adipose tissue
T IL-6, T TNFa, T IL-18
Systemic inflammation CCL2, CCL5, CXCL5

= T~
® 5 i &

[ Endothelial permeability, | Insulin secretion

plaque development, | Cholesterol metabolism,

atherosclerosis
T glucose production, l (Jlucluse uptake,
insulin resistance insulin resistance
Cardiovascular disease Diabetes

H[2ke] X = (1)

+d a2 'H (Behavior modification)
- Ap7|2HE -HAEY], ME R

=3

[ Jyui
© 2 HALS TBCE
— AINCHA BEQ| Bt
- AR, Ar=|H XX




H[2ke] X| = (2)

Alo| 2t (Diet therapy)

- ==
oTr

* Low calorie diets : 800-1500 Kcal/d
* Very low energy diets : <800 kcal/d
» High protein content: (70-80g/d)

» Low fat diet: <15¢g
- MM #2352l 7t
— Unbalanced diet 0| )2} A|diet
- 28 $4t (regain)

A

- =

* 1g: 7 Kcal, empty calorie

« X|ge| Lot K|

H[2ke] X = (3)

otE @ (FDA approved pharmacotherapy)
— Et7| 2% Phertermine
- 7| H:
* Lipase inhibitor: Orlistat
+ Serotonin receptor agonist: Lorcaserin
» Sympathomimetic amine/antiepileptic combination: Phentermine/topiramate
» Opioid antagonist/antidepressant combination: Naltrexone/bupropion

* GLP-1 receptor agonist: Liraglutide




H|2to| X| 2 (4)

Adjustable gastric banding Sleeve gastrectomy Roux-en'Y gastric bypass

H[2ke] X| = (5)

4> 12 1=

> Mo

25-26.9 27-29.9 30-34.9 35-39.9 >40
HEK = + + + + +
SRR + + +
SRR +
Diet & =
Exercise Alone
Not Sufficient

Obesity Treatment




201047} 20304 3+ 049 7 CH4aH-1

Women (2010) Women (2030)
Japan’] South Korea | 0
France | t France | B
Spain Japan 3 j 1
Switzerland | ) Spain |
Australia | ' Switzerland |
South Korea | b Australia |
italy | 4 Portugal |
Canada ] b Slovenia 2|
Sweden | 4 ity |
Finland | ) Canada |
Austria_| } L2l
| o
Norway | ¢ reland ]
Chile | ¢ Sweden |
Netherlands | I New zealand |
Germany | Germany
New Zealand | b Belgium ]
Belgium | ] Noway |
Slovenia $ Netherlands
Greece | + UK
Ireland | ] Denmark | D
uc ] b Gieece ] E
Singapore [ ) Singapare |
Denmark | + Czech Republic_|
UsA | 4 Paland | °
Czech Republic | B
Poland # doa.ila =
Croatia | el
Slovakia | ' t Slovakia_| ]
beo] T
Hungary | ] il -1
Romania_| ] i o
Bulgaria | t Macedonia l
Macedonia ' l T T T 1
Serbia | § 75 80 85 90 95 100
Life expectancy at birth (yzars)
Kontis et al., Lancet (2017)
Eh! 19 3h2 Lhaio] 7| -
20103} 2030 st ol 7| =H-2
Men (2010) Men (2030)
Australiz ] $ South Korea | = ]
Switzerlanc | } Australia |
Sweden 7] } switzerdand | E
Japan ] t Canada D
Canada Netherlands .
New Zealand | Y New Zezland | Te
Italy ] Spain | . -
Netherlands | t Ireland | +i
Norway | } Norway | 4
Spain | } aaly | q
Uk ’ Japan |
Irelanc | } Di::j:: q -
France | eamane =
Germany | Uk Lo
Greece | Gsl?:;]'a & i i
Austriz_| ¢ LFlan(Z il 1 3
seigr | } i -
Denmark | } Austria | g |
South Korea | ) Firland 7]
Chile | } Belgium | -
Finlanc "] ’ Chile ]
Portugal | ) Greece | '
usa’] [} Singapore |
Slovenia Czech Republic _|
Singapore USA
Czech Republic_| Tungary _| .
Mexico 'Y Croatia_| e
Croatiz_| ] Paland | .
Macedoniz | ] slovakia B«
Poland | 3 Mexico | -]
Slovakia | } Macedoria_| il -
Hungary | ' Romania | .
Serbiz } Bulgaria _| .
Bulgari | { serbia B ‘ ‘ |
Romania | ¢ 65 70 75 20 25 a0
! Lifz expectancy at birth (years)

Kontis et al.,, Lancet (2017)




201031} 2030 sh=3Ql1o| 7|C{~H

Early life expectancy gains in South Korea, which has the highest projected life expectancy, and previous
to that in Japan, were driven by declines in deaths from infections in children and adults; more recent gains
have been largely due to postponement of death from chronic diseases. These gains were due to broad-
based inclusive improvements in economic status and social capital (including education) in both countries,
which improved childhood and adolescent nutrition (eg, as seen by South Korea and Japan having
achieved some of the largest gains in adult height over the past century), expanded access to primary and
secondary health care, and facilitated rapid scale-up of new medical technologies. South Korea has also
maintained lower body-mass index and blood pressure than most western countries,and lower smoking in
women. Finally, South Korea and Japan might have lower health inequalities (eg, for cancer and
cardiovascular disease mortality, and for self-reported health status) than some of their western
counterparts, especially for women. 23-25 Other countries with high projected life expectancy are
benefiting from one or more major public health and health-care successes. Examples include high-quality
health care that improves prevention and prognosis of cardiovascular diseases and cancers, very low infant
mortality, low rates of road traffic injuries and smoking (eg, Australia, Canada, and New Zealand), and low
body-mass index (eg, French and Swiss women) and blood pressure (eg, Canada and Australia).

Kontis et al., Lancet (2017)

References

American Diabetes Association Obesity management for the treatment of type 2 diabetes: Standards of
medical care in diabetes-2018. Diabetes Care. 2018; 41(Suppl 1):S65-S72.

Speliotes et al., Association analyses of 249 796 individuals reveal 18 new loci associated with body mass
index. Nat Genet. 2010; 42: 937-948.

Kontis et al., Future life expectancy in 35 industrialised countries: projections with a Bayesian model ensemble.
Lancet. 2017;389(10076):1323-1335.
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Corporate Social Responsibility

« Taking responsibility for the impact of the company'’s

decisions on society and the environmentMaloni and Brown.
J Bus Ethics. 2007)
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Fighting against obesity

+ Kraft Foods is working to do that through these
voluntary policies:

— Only marketing to children under strict conditions, such as not
placing ads in schools

— Supporting active lifestyle initiatives
— Making food labels easier to read and understand

(Ref: www.kraftfoodsgroup.com/DeliciousWorld/nutritionandwellbeing/index.aspx)
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“Which of the following steps, if any, have you taken to change your diet because of diabetes?

64% Liit sugarntake

Limit carbohydrate intake

Limit calorieintake

Choose products made with sugar
substitutes (eg, Stevia, Truvia)

Choose products made with
aspartame (eg, Nutraswee, Equal)

N/A-havenot changed my diet
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Media centre
Media centre WHO calls on countries to reduce sugars intake & f ¥ o +

v News
v News releases
Previous years
» Statements

» Notes for the media

among adults and children

Press release

4 MARCH 2015 | GENEVA - A new WHO guideline recommends adults and children
reduce their daily intake of free sugars to less than 10% of their total energy intake. A
further 6 per day would
provide additional health benefits

k)

Free sugar intake

50g/day — 25g/day

Related links

Sugars intake for adults and
children

Fact sheet on healthy diet

WHO's work on nutrition
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D-mannose

D-ribose

D-alinea

D-Allulose
Xylitol

Abundantly existing sugars

® Rare sugars ( >50 kinds )

Xt Ao SESHA ExHsHH,

D-Glucose)

Eme_m:ll?nal
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are
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-ZeluY 22 Hol dE/atEa O E S
s MZRE 7159 20 ME 2% 7IsdS 71 FHAd 71
- O|obET 22| BN HOBM, AOZ2M AENE Jt5
- Ao ado 2 AT J|580| HE, Hy/aEu FAS Eot 8 =24 X
oFr=
XA | HE=ZA
XrAA 0 LT EXHSt= Doz 27 HFol HA
<AMEZ YER2 FEH
Item [ &H2F (mg/100g) ]
XA E Dried fig 29.6
sponge cake 11.0 Dried kiwi fruit 9.4
Corn-snack 47.0 Raisin 38.7
rice cracker 27.3 Canned peaches 15
cookie 26.7 Can of mandarin oranges 84
Brown sugar drop 76.5 Canned cherries 2.0
fried dough cake 95.6
Chocolate-chip cookie 6.4
Cereal 2.2
28|
Fish broiled with soy 39.1
Simmered dishes of dried radish strips | 8.1
Fermented soybeans 7.8
NETEIEE]
Caramel sauce 83.0
Brown sugar 711
Meat sauce 15.8
Demiglace 16.3
Maple syrup 57.9
Ketchup 39.8
Worcester sauce 130.6
Coke 38.3
Coffee 0.5
Fruit juice 21.5
Tomato juice 24

(=X : FDA, GRAS Notice 000400)
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D-Psicose as  Sweetener with No Energy 79

analysls of variance (ANOVA) and Fisher's PLSD tests.
Differences were considered statistically significant at
pe0.05.

Results and Discussion

Body weight gain and body energy gain Increased
with the increase in sucrose and p-fructase, whereas
these were not affected by increasing o-psicase (Fig. 1
and Table 1)

From increases in body energy (Table 1), regression
lines were calculated according to the method of
Donato and Hegsted (12) (Fig. 2). The horizontal axis
corresponds to the total amount of supplement con-
sumed over 20d; thus the slope of the line represents
the energy deposition per gram of supplement con-
sumed. One gram of sucrose, -fructose, and p-psicose

[21 -
gﬁn

Fig, 2. Change in body energy content of rats fed diets
with various levels of sucrose, p-fructose, and o-psi-
cose. Values are means =SE for 3 rats. The avalluble
energy of D-psicose for rat growth was estimated ac-
conding o the method of Donato and Hegsted {12).
Regression lines were calculated from the incresases in

produced a net gain of 2,29, 1,76, and 0.007 keal, re-
spectively. The efficiency of energy deposition from p-
psicose was 0.3% (0,007/2.29=0.003) that of sucrase.

as
Cecal contents, feces and nitrogen excretion in-
creased with un increase in p-psicose, but these were
not affected by Increasing sucrose or p-fructose (Table
2). Regression lines were calculated from the data
shown in Table 2 (Fig. 3). ‘The horizontal axis corre-
sponds o the daily supplement. A positive correlation
was observed between nitrugen excretion and dally -
peicose, whereas nitrogen exertion was not affected by
increasing the p-fructose supplementation (Fig. 3).

We have shown here that body energy accumulation
during growth was lower in rats fed a dict with D-psi-
eose than in rats fed diets with sucrose and p-fructose
The available energy of n-psicosc for rat growth was ef-
fectively Okcalfg, compared with 3,94 kealfg for su-

B

B ® & 2 8

Pig. 3.

Change in dally fecal nitrogen excretion of rats
Ve diets with various levels of sucrose, n-ructose, and
bepricose. Values are means=SE for 5 rats. Regression
lnes were calculated from the dta for nitragen excre-
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1] =74 #Hst 53
- 2%, 0tY, YEZLE SR E(0~29/d) 2022 Y
> LERA HFT HSS7HI fRAHLE BE
(2] X7t £
- 28 g2 dF et g5t o X St
> LERAE L FESHA X ||

o
(species)
JEM-
Male rat 8,11,14,17,20g/kg chg _%Le% P /*ngLg\;\(; Matsuo et al,, 2002
ARYFE BEBL
Young rat 10,20,30,40% in diet 34day 7|52k 0] 20%7tX| O| A& glS Matsuo et al., 2002
(10,000 mg/kg BW /day)
ANBEYFE STSL
Male rat 1,280 mg/kg BW / day 12-18 & | X758, g Matst golist xZlsH Yagi and Matsuo, 2009
(1,280 mg/kg BW /day)
5 23 LD50, g/kg BW 238l
Allulose 16.3 Matsuo et al., 2002
16 Erythritol 15.3 Yamamoto et al., 1987
14 Beta-D-fructose | 14.7 Sax, 1984
Alpha-D-glucose | 25.8 Sax, 1984
o Sucrose 297 Sax, 1984
1o Maltose 34.8 Sax, 1984
; . Table salt 3.0 Sax, 1984
) Alcohol 7.1 Sax, 1984
6
) - YEZR A0 HhX|AE CHE CHER O Ot o2&
Z|ED FASIH O|l= A5 EOt @ &2 =&
| - 3tet2 o] 29 3| AB0|Af LDy, 2H0| Sg/kg BW
0 ‘ ‘ (body weight) 0| &} B2 AHM e Hl =802 2/
28 e Heazs  ¥ER2 15g/kg BWY AL H| X Z&lj(A/tug, 2003)
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Up to 0.9 g/kg BW/ day 6 0> g/kngvé/)fag‘g” ! lida et al.,, 2007
— O O HAO
15 g/day = g g0 3N g .
(5g, three times a day) 125 g gle Hayashi et al., 2010
N ok gl ol Ex0| 2 )
759 Chl = °x;%§ $,;g°31%° ° lida et al., 2008
AlLE i
Up to 340 mg/kg BW ch3| LIEA S lida et al, 2010
TS BT

Sx9| 05 2at0IC HASOM Y2ZA U T 592 125 SO 420 Al B AlARel B
M2 Zat G2E Mo o3t HEAEOl Fgo|Lt YA |7t LME|X| 22

E2A02 759 22 XARNSON B} Q5B SE0| Bats glon] YERAM o3t &
g2 LELX 2

AE A0 OJgh FO| D|X|E Y APAD 40| AT LS 05 g/kg BW/ day, 0142]
X 5|82 0.6 g/kg BW/ day, Hq ™+ 0.55 g/kg BW/ day2 ZAZ. 0f| 2| 22| =(0.66 g/kg BW/

o o=

day)at RALe =&

a/ ﬂ ’_.‘7‘.:" Glucokinase
=" @ = stimilal

= stimulation for
@ OO & ¢ /| glycogen
Sugars / | synthesis in liver
; Qo
. s

Starch A
D-Allulose ;
”’.
/‘, 5 Prevention and
Inhibition of digestive gf‘f;‘]’“,?j:f{};ff
enzymes in the GI tract / 7 3
o-amylase o
Pancreas /!
o-amylase et - 1 Inhibition of
Small intestine absorption of
a-glucosidase -1 glucose and
maltase fructose via
sucrase intestine

(ZX : Hossain, A, et al.,, Rare sugar D-allulose: Potential role and therapeutic monitoring in maintaining
obesity and type 2diabetes mellitus, Pharmacology & Therapeutics, 2015)
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(BN : EP 1 864 669 Al, APPLICATION OF D-PSICOSE TO SUPPRESSION OF
ABNORMAL CIRCADIAN INCREASE INBLOOD GLUCOSE LEVEL)
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[ Diet with D-allulose(s%), |

| high-fat {20%}, and high-

| chelesteral (1% Liver
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Fecal Lipid Rl ¢ Up or down reguisted process based on the phenctype and gene expression blamarker.
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(EX : Mol. Nutr. Food Res. 2016, 60, 1695-1706)
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Body Weight Body Fat
20 y 9 20 y
HFCS
1.0 /
0.0 |-= e -
. aE2a
A0 /’ 14g/1%
,
- ,I
20 / -
50 Rare Sugar Syrup 30 Rare Sugar Syrup
(_TngetionEperiod ) A
-4.0 -4.0
0 2 4 8 12 16 0 2 4 8 12 16 HF 1.3kg
Week Wesak HIX|4 1.1kg
HIX| % E 1%p
ey . R . BMIX| £ 0.5
EXH : http://www.matsutani.co.jp/english/products/raresugar.html 512|152 1.6em

A0S 0.6ecm

(B : 220} &Y< @2 IR} 2016.11.03 Real food 0§77

7158 (ML g2l E+H)

Intestinal lumen

Portal
Vein

. D-Allulose

Enterocyte

Fructose
I

Fructose

D- D-Allulose ™=

Py =

D-Allulose

1 Glucose
]

Systemic circulation

N

—

Model of fructose transport across the intestinal epithelium.
(EX : O|=OfRICStu)
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154 -@- Fructose

Glucose
100 4
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Uptake (%)

40

20 1
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D-Allulose Concetrantion(mM)
D-Allulose inhibition of glucose or fructose transport in Caco-2 cell

(B : O|=tof XSt )

1209

100 120 4

£
T 80 %
£ - [
§ 60 2
o £
B S
3 a0 s
7] * g‘ 40 4
20 ]
0 T 0 T T
Contrel syme Phloretin - - + +
Allulose - + = +
Effect of sucrase inhibitory activity of RSS (allulose). A Effect of transporter inhibitor on transport of RSS
sucrose mixture was treated with RSS (allulose). After 5 min (allulose). The concentration of sugar added was 100mM.
of incubation, the glucose released was measured. The Cell treated with 100 uM phloretin. The results are
results are expressed as the mean +SE. expressed as the mean +SE.

(BA : LA, oSt RIC St m)
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AE2 A EH2H70bx. 1) 95% O| At - .
Zt22|(kcal/g) 0'2_ 4 4
(Okcal #ZZ|)

&t3}2H(g/100g) 3 100 97
pH(unit, 10%) 57 6.7 5.7

£ (cPs,20°C) 6159 829.8 6719

HI 7 (°C,10bx.) -1.256 -0.684 -1.218

£ B5M T (70bx) 0.610 0.757 0.648
AHEQf(osmol/kg,10bx) 0.67 0.36 0.62
Aizol s 70 100 105
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Determinants of overweight

Males Females
Variable Parameter estimate T ratio Parameter estimate T ratio
Intercept 1_3.92 27.5_2"" 15.6_2 17.34%*

Food sources
Restaurant 0.93 2.20% 0.21 0.34
od 112 2.35%% 1.55 225"
Diet
Total energy (1000 calories} 0.03 0.52 0.38
Percentage fat 0.02 2.19* 0.03
Special diet 2.39 7.87%% 2.63
Vegetarian —2.24 —4.47%* —1.87
Demographics

Age (y) 0.31 13.49%* 0.43
Age® —0.003
Black 0.24
Asian —2.51
Hispanic 0.63
College (y) —0.50
Loglincome) 0.16
Unemployment —0.48
Vigorous exercise —0.37
TV (h) 0.18
Smoke —1.22
Healthy —0.72
Northeast 0.26
Midwest 0.26
South 0.28
Urban —0.08
Rural 0.42 .
Number of observations 3779 3494
Adjusted r-squared 0.119 0.165

The marginal probabilities (P values) are for one-tailed test if the expected direction of a variable’s effect is
known, otherwise they are for two-tailed tests.

**P<0.01; *P<0.05.
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Z4: Binkely JK, Eales J, Jekanowski M(2000). The relation between dietary change and rising US obesity. Int J Obes 24(8):1032~1039.
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Energy and nutrient intakes and MAR by four groups

| High eating-out (>1 time per day)] Low eating-out (< 1 fime per day)

Nutierts Total - : — o
Ealing biecklost | Sipping biekdost Edfing bieakiast  Skipping breakfast
Erergyfica) 24360 + 92607| 25900 + 917.0° [2367.0 + 947.0° 23760 + 909.0° 23030 + 9540° 0000
in (0) N6 + 66| 92 + 47| 865 + 45P 894 £ 46 836 £ 400 000
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ViaminC(mg) 1448 + 1171 | 1504 + 1135°| 1382 + 1257® 1462 + 1184 1286 + 1124° 0020

mpicheenfs 177 & 90| 187 & BE| 198 £ 9F 161 & 88 197 & 10 007
MAR 086+ 015] 089+ 012] 083+ 016 08% 015 082: 018 0000
1) Mean + $D

2) by ANCOVA with age, residence region and famiy income as covariates
abe: Means with different superscripts were significantly different among 4 groups by Duncan's muttiple range test
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Logistic regression estimation results regarding obesity

Variables Male Female
R Parameter SE OR Parameter SE OR =
AGE_ o 00 L2 Bl 00 114 QA HIZ (026)2F OFHAIALE
AGE™2 001" 0.000 1.00 o001 0.000 100 HE2E HIE(0.28)= H|DHo| &S
INC_low 0.058 0.112 1.06 429 0.089 082 =L 702 L}EFLE
UEMPL 0.105 0131 1 0.150 0081 116 T= AR LE
MAR to 0028° 0.144 103 0059, 0099 106
CAL 0 0057 106 0135 0072 082 E3| HMHo| 42 230 1~6HH
FCAFH_1-6 0117 130 0116 0,086 089 AlSE O HlOFO| B 7h=AM0
SKBF 0.146 132 0.19 0129 12 9';‘ = MHH |2 El = ¢|‘o e Ol
T L 007 0% QM 0089 0% CHE 2ABIE OF0) HIs] 29.9%
WLK 5.7 0,184 0093 083 0035 0078 104 G| = A LtEpL
DRNK 23 0167 0,098 118 0208 0.148 081
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STRSS higher 040" 0203 155 - - - E3H OMXME HEE 0
STRSShigh = - - 018" 0.086 124 H|BtO| Z 754 0| ORI AIAIE
Constant -3.207 0.562 0.04 4479 0473 001 6"% IE:" ’5‘ =] El_ 31.6% EI %;%
4 ikeli ati 29 (p-value= alue=t
2_Eug Likelihood ratio 87429 (p-value=0.000) 211546 (p-value=0.000) Z-JEE _7'<_?é->| Enl
R"2 006 0.09
Correct predicted (%) 662 708

“Significant at p<0.1, ~ Significant at p<0.05.

FCAFH_1-6 If frequency of food consumption away from home exceeds 1 ~6 times a week

SKBF If skipped breakfast twice in a row

EA: Kwock CK, Lee JM, Kim EM & Lee MA(2011). Diet and lifestyle factors affecting obesity: A Korea National Health and Nutrition Survey Analysis. Journal of Food Science and Nutrition. 16:117-126
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&7 Nielsen S), Siega-Riz AM, Popkin BM(2002). Trends in food locations and sources among adolescents and young adults. Pre Med 35(2):107~113
Nielsen SJ, Siega-Riz AM, Popkin BM(2002). Trends in energy intake in U.S. between 1977 and 1996: similar shifts seen across age groups. Obes Res 10(5):370~378
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Table 4, Percentage of subjects who eat equal or higher than 25% of energy from fat by lunch sources welghted column %
Lunch prepared at Lunch prepared away from b .
- p valus
home (n=2403)  Commercal places (n = 24641 || Institutions (n = 889)
Males age 19—~ 39 (n = 1,387)
> 25 % of energy from fat 237 09 139 <0001
Females age 19— 3% (n = 1,572)
» 25 % of energy from fat 222 ar.er 16.2 <000
Males age 40— &4 (n = 1,364)
» 25 % of energy from fat 120 22.76 9.1 <.0001
Females age 40 — 64 (n = 1,433)
>25%ofena_lgv I’romf‘c:f__ 130 26.31 1na <.0001
Tovalue by ¥ test (df, = 2) EEE———
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Table 3. Tendency of increase or decrease in consumgtion by serving place

“ariales. 1598 2001 2005 20072009 P for_trend”

Home meal
Total 1 (Reference) 0.33 @260.41)" 0.43 (0.34-0.53) 0.43 (@.36-0.53) <0.0001
Adjusted™ total 1 0.24 (0.27-0.42) 0.45 (0.36-0.57) 0.43 (0.35052) <0.0004
Breakfast 1 045 033061 054 (0.40.073) 051 (@32068) <0.0001
Adjusted breaidast 1 045 034061 059 (0.43.0.80) 051 (@38067) D.0002
Lunch 1 033 ©27041) 0.45 (0.36.0.56) 0.45 (@.38.056) <0.0001
Adjusted lunch 1 024 027-D.43) 0,45 (0.33-0.60) 0.45 (2.36-055) =0.0001
Dinner 1 0.22 ©.25-0.40) 0.43 (0.35-0.54) 0.45 (.37-0.55) =0.0001
Adjusted dinner 1 0.23 260.42) 0.46 (0.26-0.58) 0.44 (@36055) <0.0001
Snack 1 0.23 260.42) 0.42 (033054 0.43 (@.34053) <0.0001

Eatingout
Total 1 236 (197-25: 152 (120177 357 (336445 =0.0001
Adjusted total 1 247 (203301) 147 (124-174) 4.44 (3.60-518) =0.0001
Breaifast 1 222 (1.85266) 1.42 (121-1.67) 3.69 (3.18-427) =0.0001
Adjusted breakiast 1 245 (zoD-2.99) 1.41 (1.18-1.68) 450 (3.83-5.25) <0.0001
Lunch 1 231 (193.276) 148 (127173) 373 (324.431) <0.0001
Adjusted lunch 1 238 (197-291) 144 (122:471) 428 (366-500) <0.0001
Dinner 1 2.28 (1.99-2.85) 1.52 (1.30-1.77) 3.54 (3.33-4.44) =0.0001
Adjusted dinner 1 248 (203-3.03) 1.46 (123-1.74) 4.40 (3.76-5.18) <0.0001
Snack 1 292 (227375) 139 (1.14-169) 661 (545802) <0.0001
Adjusted snack 1 296 (2263.88) 1.30 (1.05-160) 7.31 (592801 <0.0001

Institution
Total 1 147 (0.881.38) 145 (122:173) 1.04 (0.90-121) 0.2028
Adjusted total 1 113 (0.95-1.36) 136 (113-164) 096 (@82-112) 08142
Breaifast 1 111 (082133) 145 (121175) 1.04 (089122) 01210
Adjusted breaidast 1 112 (0.521.35) 142 (117-172) 101 (2.65-120) 0.2637
Lunch 1 117 (0.85-1.38) 142 (1.19-169) 101 (@87-1.17) D.4543
Adjusted lunch 1 113 (0.84-1.35) 1.35 (1.121.63) 0.94 (2.60-1.10) D.9304
Dinner 1 119 (1.00-1.41) 1.47 (123-1.76) 1.04 (@oD-121) 02138
Adjusted dinner 1 115 (0981.37) 138 (114-166) 098 (@82112) D.8953
Snack 1 124 (1021.48) 183 (1381.95) 114 (0.97-134) 0.0272
Adjusted snack 1 122 (101145) 153 (127-186) 1.05 (0.59-125) 02785
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ZAM: Kwon Y, Park Y, Choe J & Yang Y(2014). Investigation of variation in energy, macronutrient and sodium intake based on the places meals are provided-Using the Korea National
Health and Nutrition Examination Survey(KNHANES, 1998-2009). Nutrition Research and Practice 8(1):81-93,
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Table 6. Compatisan of daily nutrient intakes among stucy subjects according to eating-out fiequency and survey year (n=29057)"

1958 2001 2005 2007 2008 2003 2010 2011 012 Cnude
n=3425  (n=4060 in=3736 =143 (=3053 (=353 (=337 =337 0=3078 pror
Mean SE Mean SE Mean SE Mean SE  Mean SE Mean SE Mean SE Mean SE Mean SE  trend

Adjusted
P for
trend®

Nutrient intake from daily total meal of eating-out subjects in 24h recal
Energy (keal 21146 220 20475 178 21123 203 20238 250 20703 225 20762 185 22096 197 21895 200 2092 233 00006
Cabohydrate () 3344 36 3075 27 3091 28 3078 37 3155 30 343 31 3329 30 338 29 354 32 00570
Protein ig) §17 11 793 09 87 09 766 13 764 08 775 03 828 09 808 10 777 12 0133
Fat (g) 451 08 466 07 496 08 437 09 452 09 464 0F 501 07 492 08 490 09 00002
sodium (mg) 51500 828 55439 676 58839 685 52470 1002 54416 634 54374 €62 55113 670 55354 850 50820 793 01661
Energy conmribution from daily total meal of ating-out subjects in 24n recall

Cabohydrate %) €62 03 651 02 640 02 658 03 662 02 655 03 653 02 656 02 650 03 08157
Protein &) 154 01 154 01 156 01 151 02 145 01 150 01 149 01 147 01 148 01 <0001
Fat (%) B5 02 1956 02 204 02 191 03 190 02 196 02 198 02 197 02 203 02 <0001
Nutrient intake from eating-out

»

Energy (keal) 9483 52 1,0345 144 10372 162 10307 235 10719 166 1,0355 145 1,1082 189 11003 171 <0001
Cabohydrate () 1419 |24 1429 19 1429 20 1402 33 1485 23 1437 20 1524 24 1574 22 =.0001
Frotein (gl 07 435 05 451 0B 428 11 437 08 425 07 459 0% 444 09 <0001
Fat () 05 265 06 260 06 252 08 261 06 255 05 279 07 268 o0f <0001
sodium (mg) 23709 f43 29705 529 32699 601 30741 833 30864 547 30930 579 31546 649 30975 6673 =.0001
Energy conmribution from eating-out

Carbohydrate (*a) 645 04 624 03 605 03 619 05 628 03 624 03 623 03 633 03 623 03 0047

Protein (%) 160 02 167 01 174 01 165 02 164 02 165 01 184 02 160 01 161 01 00089
Fat (%6) 192 03 209 02 222 03 212 03 208 03 211 03 213 02 208 03 217 03 <0001
Ratio 4"
Energy (%) 452 06 511 07 495 06 502 0B 508 06 495 05 491 05 495 05 495 07 007
Cabohydrate (a1 435 06 482 06 476 06 465 03 473 06 466 06 462 05 471 05 467 07 0155
Protein (%) 471 06 551 07 543 06 546 08 551 06 536 05 534 06 534 06 535 07 00000
Fat (30 480 07 554 07 542 07 551 03 550 07 531 06 526 06 523 06 332 08 01107
Sodium (%6} 474 07 55 08 562 07 578 09 560 06 557 06 555 06 549 07 559 03 <0001

<0001

T
=
oA

ne
—

A, LLEES| &2
|H X2l X Hlg2
H|m3F0] 2012 Hoj

il
S7he

01218

02103
<0001
02758

H

Ryl
_ﬁgmoJ

of

o LHEE MFEE 19984
o 2,370.9mgO| A 2012 4
<@ 29345mgO 2 AH S}

<0001
<0001
< 0001 -
ooz olgt M, x|

a
e o LIEE 8317l 7j0jEs

com 1998 47~48%0f H|dl 2012
Hol= 50% O|A(53~55%)2

00029 -
ool B2 %7"%}‘.
<0001

00386

< 0001

ZEX: Kwon Y & Ju S(2014). Trends in nutrient intakes and consumption while eating-out among Korean adults based on
2012) data. Nutrition Research and Practice 8(6):670-678.

Korea National Health and Nutrition Examination Survey(1998-
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Table 2. Frequency of eating out by age group of the subjects

Age of the subjects (yrs.

)

Times per week F-value
0-29 30-39 40—49 50-59 = 60 Total
Frequency of eating out 3.6+25" 3.0+28 26123 A 26120 27x24 1.13
1) Mean = SD
Table 3. Anthropometric characteristics of the subjects according to the frequency of eating out
Frequency of eating out (times per week)
Body size Total F-value
{1 1 2-3 4

Weight (kg) 46.6 £ 12.8 67.5+10.0 700111 7.6 £10.7 §93+11.0 1.42
Height (cm) 166.4 £ 7.1 165.6 £ 7.2 167.8 £ 8.4 1697 £ 7.6 167.6 £ 7.8 201
BMI (kg/m’) 239 £37 246134 247 £ 2.6 248 £ 2.8 246 £ 3.0 0.42
Waist circumference (cm) 81.0 +9.6" 82.0 £ 8.7 828 = 8.4 84.4 = 8.1 828 £8.5 0.89
1) Mean = 5D
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Table 2

Americans’ Diets High in Fat, Saturated Fat, and Sodium, and Low in Fiber and Calcium

- y P
Food outlets Total Saturated Choles-
for Americans fat fat terol Sodiumj Fiber Calcium
grams grams mg mg grams mg

Age 2 and above:

Home foods 347 120 127 1,651 82 422
Away-from-home foods? 41.8 14.3 136 1,703 6.1 352
m) Fast food 427 14.8 123 1.722 56 362
Schools® 39.7 5.7 105 1.595 7.2 672
) [Restouonts 246 20 180 1927] 68 299
Ofhers® 38.6 3.3 120 1.496 62 314

All foods* ar.2 12.7 130 1,669 7.5 398
Benchmark nutrient density 333 1.1 150 1,199 105 a4)

Notes: 'Densities are measured per 1,000 colories. “Away from home presents the aggregate of fast foods, restaurants, schools, and
others. *Schools are classified as a separate category for children and are combined Into “others” for adults. *Nutrient densities for all
foods are weighted averoges of densifies of home foods and away from home foods. Source: Complled by USDA’'s Economic
Research Service from the 1995 CSFil.individuals providing 2 days of intake.

EX: Lin B, Frazao E(1997). Nutritional quality of foods at and away from home. Food Review, Washington, DC: U.S Department of agriculture, Economic Research Service. May-August, pp.33-40.
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Table 3 Percentage of Irish adults adhering to current dietary recommendations for macronutrients and alcohol according to sex and
eating location

Males Females

Males Females Three out locations Three out locations

Home Work Out Home Work Out Pub Deli Takeaway Pub Deli Takeaway

Protein (males 56 g, females 47 g) 4 e LdeL0—m 03 11 0.0 00 0.0 0.0
Fat to total energy =33% 98 253 5.4 528 181 7.3
Fat to food energy = 35%" 411 315 333 435 327 21.7 511 296 7.2 359 226 7.3
Fat to food energy =35%t 41.1 315 275 435 325 200 392 2388 7.2 317 226 7.3
Carbohydrate to total energy =47% 427 492 117 441 48.0 176 7.9 484 25.1 131 403 248
Carbohydrate to food energy =50% 28.1 394 311 319 375 246 413 392 10.2 288 325 13.9

Alcohol units (<21 males, < 14 females)t 91.0 100.0 630 881 100.0 79.7 626 100.0 100.0 79.3 100.0 100.0

* Percentage of all consumers at the location.
T Percentage of consumers at the location excluding those who consumed alcohol only.
} Percentage of alcohol consumers only at each location.

ZEX: O'Dwyer NA, McCarthy SN, Burke SJ, Gibney MJ(2005). The temporal pattern of the contribution of fat to energy and of food groups to fat at various eating lacations: implication for
developing food-based dietary guidelines. Public Health Nutrition 8(3):249~257.

O'Dwyer NA, Gibney MJ, Burke SJ, McCarthy SN(2005). The influence of eating location on nutrient intakes in Irish adults: implications for developing food-based dietary guidelines. Public
Health Nutrition 8(3):258~265.
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Income  Frequency Cost of Intake of Regular  Frequency
BMI per of dining  dining  unhealthy food of fast
month out out food intake  food intake
BMI 1.00
Income per month —0.102 1.00
Frequency of dining out —0.100 0.097 1.00
Cost of dining out —0.030 0.194%%* —() 365%%* 1.00
® Intake of unhealthy food 0.156%*# —0.148%* —0.109 =0.029 100
Regular food intake =0, 1315 0.111 0.067 0.002 0.000 1.00
® Frequency of fast food intake 0.242%%% —(.164*** —0.060 —0.043  0.527%**  —0.014 1.00

() 05, FEp<0.01.
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W ist  ZIX| W7  243kcal/400g Z|Zl  552kcal/200g gt 7 482kcal/200g
2nd HHHE 578kcal/600g 2nd APRHH  797kcal/650g 2nd Z1ar 318kcal/200g
3 SIRHAZH/ 145kcal/400g 3rd R 688kcal/1000g 3rd 2|71 552kcal/200g
4th AFHALE g96kcal/200g 4th Iz} 553kcal/200g 4th o Rf 502kcal/200g
5th HEEE  707kcal/5000 bt EtAS  457kcal/200g 5th 2ol 304kcal/200g
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Let’ s move campaign

Healthy, Hunger-Free Kids Act of 2010 -Let’ s move campaign
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ZEX: https;//obamawhitehouse.archives.gov/blog/2012/02/09/first-lady-michelle-obama-road-lets-move
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DNPAO State Program Highlights
Promoting Menu Labeling Policies and

Restaurant Programs

Promoting Menu Labeling

State-Based Programs
The Nutrition, Physical Activity, and Obesity Policies and Restaurant i —
o e, (Poktiees: AdorgAl= 7HE A, BaAM, 7}
n the CDCS DIvision of NuGTTon, o Partcpating restaurants can showcase
Physical Activity and Obesity (DNPAO) and MonLElaboling EWoies providing o ntrees that are lower in fat, calories, and
Fincal Actnty and Ob nuTIToNal content of foods on menus, menu < < g 3
partments. The program e oD fop sodium and include components such as 4 =1 .
goal 1 10 prevent and control obesily and le e ST o St beans, whole graine, fruRs or vegetables by 74 XHXA J_I_I- ?. |:|H ()" MNA™ ASE
r chronic discases through healthful e o o L8 ) highlighting them with the Smart Meal Seal. = T1o oo=T1 oo
Sl P cs acy typically requires that menu boards. post Sinwce e program began in 2006, 20
DNPAO Target Areas calorie Information adjacent to food IteMS 1N jifferent restaurants representing more than o = {7+ AlZE AH| =X
The state programs develop strategles to o 200 locations have adopted the program, = T Lol TE =
leverage resources and coordinate statewide S PUTSER S A0S A 30 BARTIIONE 89 providing 1,630 Smart Meal choices each
efforts with multiple partners to address all - - L. - day. An evaluation conducted from July 2007
of the: following DNPAO principal largel Restaurant programs can Improve the heaitn 19 Hne: 2008 eveales! stalistically significn o o E St
S creas physical sctvi of customers by offering and promoting ey Saphcant G oo e sl = =
o A healthier food choices. 1hese programs y s
+ Increase the consumption of fiuits and Tt il By iR ity Aty of side orders, including [rench fries.
 yeoetabies g £ Es ks, coolies, pies, and lce cream. Tn
rease the consumption of sugar access, pricing; providing poInt-of-purchase  qdition, the Srart Meal Program has been
sl 2 3 identitied by the University of N

orth
Caralina’s Center of Fxcellence for Training
and Rescarch Translation as a practicc
Lested inter vention for restaurans and
eating establishments (http://www.center-
utorg).

orocraned bovarage
« Tcrease breastfeeding inifiation, duration, of healthier fo
and cxclusivity
- Reduce the consumption of high-
energy-dense food
s television viewing
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'HEALTHIER OPTI
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Menu Labeling Law Education on Healthier Options

dia/fil tivity%20files/children/obesity/joan%20mcglockton.pdf

-ademies.org/hmd,

Zx: National Restaurant Association Legal Strategies in Childhood Obesity Prevention(2010) http:
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Trends in prevalence of obesity among Korean adults, 2007-2016
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Figure A. Prevalence rates of obesity among Korea adults aged = 19 years, by sex, 2007-2016

* Prevalence of obesity: BMI 25 kg/m? or more among those aged 19 years and over
T Age standardized rates (%): calculated using the direct standardization method, based on a 2005 population projection
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Educational background & professional experience (in sequence of the latest year)

Year Organization Position
1979-1983 Sook Myung Women's University (Dept of Food and Bachelor’s degree
Nutrition)
1983-1985 Sook Myung Women's University (Graduate School) MS
1988-1993 The Ohio State University (Human Nutrition) PhD
1993-1994 Yonsei University (Institute of Basic Sciences) PostDoc

1994-present Sungshin Women'’s University (Dept of Food and Nutrition) Professor (Biochemistry)
2001-2002 NIH, NIAAA (Membrane Physics and Biochemistry) Visiting Scientist

Awards (Out of 13 cases)

Awards Organization
2002 03 Fellow Awards for Research Excellence National Institute of Health (NIH),
USA
2008 Distinguished Research Paper of the Year Korean federation of science and

technology societies
2009 & 2012 Distinguished Professor in Research of the Year Sungshin Women'’s University
2018 Minister Commendation Ministry of Agriculture, Food and
Rural Affairs
Research Interests

Nutrigenomics on metabolic syndrome and inflammatory obesity.
Reverse cholesterol transport and HDL metabolism,
Individualized nutrition and functional food, (Nutrigenetics)
Children obesity and sodium reduction.

Publication

- 170 papers in scientific journals,
- 21 books



CSHUARIE =t

-

v

__o._

.

~d

Ujm

a
1o

r
To
o7l

OF

o4

Obesogenic Environment (H|

=
=

0 O]

ok, 19003 O

S
[

o8 2 H|TFE complex diseaseO|Ztil

leptogenic

’

=
=

o =
= &3

-l

m]
LS

o
=550

2]

B3t

= O3]

2| 24|
environmentO|2} 7| {20 XZ=ZRA

|

R

o

2, AtRl7t 54 oY

Ct (monogeneic obesity).

ol

T 2
(polygenic obesity) Government Office for Sciences, Dep of

]

BMI

o 7o|ct.

Ofl A H|ZF 2740

=
o

Health, UK (2007)

=3
=

‘Obesity systems map’

.
04
.

N{J
ol

__o._

<0
ol

=
=

22l

of WA AlAH oA 2

Z
o

N < XD
ERCU
U T <
= M
|
g o=
%0 100
ru 80 M
_ 3
of & <o
NF X Ko
e
11 or
~ Ol H
o U=
(0] -
o of Nr
oo L.
Bo iod 7T
mn_l P
= — O
ELTL
=) __OO mﬂ.
D —
= 8 <
= W
H o=
mm 1K 5o
il || [T
H & uw
" il &
of o1 &
KON R
mo X0
= un ~
™ ol
ot o 3%

108714

02| =

I.

2o 48]

<u 2
<
g
o "
o o
H oF
%O ol
70
5
110! LIL
7o B-
un
1/ n
X O
o 0O
@)
ojn
io0 T
o O
S T
05
n a
1 Q0]
gl E
E=
o 2
[ %
<+
o [l
o
=
qx
o)
g
Lo
m
<F mu
T H

programOfAf O|HX| HTHALS FHEZ It

OB AHAPIAH. 1 <

Sked
o 1

o] E=2
22 5= 3

2

1
ol

o s F= Aeld, B3

SR e L ey

S
o

E
o =

o]

t

)

100

£

oju

o
=

=

|.

o
[

Ci4o| 2IIATARE 3





