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- FEAIGO A Alolm A9 WY F% #Hyl 2 a9 dA" vFe 7
B AY 2 d3Ae g8 229 R FEHE AAYE P9 525UdA F s
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Purpose &

Contents

® The overall objective of this study was to verify the anti-obesity activity of]
D-psicose and elucidate the underlying mechanisms of action of D-psicose.
- D-Psicose 1s one of the monosaccharide sugar, which has 70% of the sweet taste

of sucrose but almost zero calories. Although some studies have reported a weight
loss in animal models, the changes in body composition and hepatic steatosis bevond
weight loss remain unexplored.

- We conducted a randomized, controlled study to examine the effect of D-psicose on

visceral and hepatic fat in obesity.

- We performed a 12-wk randomized, placebo-controlled, double-blind, parallel group
trial  Subjects were randomly assigned to receive placebo, low dose D-psicose
(6g/day), and high dose D-psicose (12g/day) on a 1:1:1 ratio. Anthropometric
measurements, laboratory investigations, dual-energy x-ray absorptiometry (DEXA) and
abdominal CT scan were performed at randomization (baseline) and at wk 12. Liver
attenuation value, liver to spleen attenuation difference and liver-to-spleen attenuation

ratio were measured as a measure of hepatic fat.

- We evaluated serum glucose concentrations and excess body fat deposition in
response to D-psicose both in ob/ob and wild-type mice. We also investigated the
effect of D-psicoes substitution for high-fructose diet on anti-obesity activity and its

related mechanisms.

® Prototype
- functional food, weight control food, baked products, beverage, modified fat and

fat based cream.

Results

® Human study

Baseline demographic, anthropometric, and clinical characteristics were similar among
the groups. There was no significant difference in body weight and BMI among the
groups. However, the D-psicose group showed significantly less increase of body fat
mass from baseline than in placebo group (P = 0.035). Although overall changes in
lean body mass were not significantly different among the groups (P = 0.088), the
reduction in waist circumference and visceral adipose tissue at week 12 was
significant compared with placebo for all doses of D-psicose (-12.25+17.58 c¢m’ in
12g D-psicose, and —6.27+11.02 cm® in 6g D-psicose, p=0.001). Consistent with the
decreased visceral fat, D-psicose treatment showed increased liver attenuation value,
liver to spleen attenuation difference and liver-to-spleen attenuation ratio, which 1s
indicative of an improvement in hepatic steatosis. D-psicose treatment was also
associated with improvements in serum levels of alanine aminotranferase (p=0.001)

and glutamic pyruvic transaminase (p=0.042).
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Results

® Animal study

In ob/ob mice, 5% D-psicose supplementation decreased body weight, fat mass, lipid
droplet size, and the expression of adipocyte differentiation-related markers, suggesting
that it posseses the anti-obesity effect. In addition, the transcriptomic analysis showed
that Fos, Mmp3, Fgf2l, and A4bcd? might be key target genes associated with
D-psicose-induced changes in lipid metabolism and further chronic inflammatory
responses 1n adipose tissue of ob/ob mice. In wild-type mice, 5% D-psicose
substitution for sucrose also decreased oral glucose tolerance, body weight gain and fat
mass, while it increased the expression of lipolysis-related markers in adipose tissue.
These results indicate that D-psicose prevents excess fat deposition and improves

glucose homeostasis.

Furthermore, 15% D-psicose + 15% fructose group lowered oral glucose tolerance,
body weight gain, fat mass, and lipid droplet size compared to 30% high-fructose
group, whereas it increased the expression of lipolysis-related genes compared to the
control group. The levels of lipogenesis-related genes was increased compared to
control group, but there were no significant differences between D-psicose and
high-fructose group except PPARy. Taken together, our data suggest that
D-psicose-induced anti-obesity effect would be associated with the activation of]

lipolysis and [3-oxidation.

® Prototype
functional food : Gumi shape 1type

weight control food : serial bar ltype

- baked products : cookie 1 types, chocolate 1 types, brownie 1 type
- beverage : carbonate beverage 1 types, coffee 1 type, vogurt 3types
- modified fat and fat based cream 2 type

Expected
Contribution

To our knowledge, the present study is the first to demonstrate the effect of
D-psicose on body composition and hepatic steatosis in obesity. We found a
significantly decreased abdominal visceral fat, and not fat-free body mass, including
muscle. Furthermore, D-allulose improved hepatic steatosis. D-Psicose may be useful

as a supplement for preventing and improving obesity and obesity-related disorders.

We observe anti-obesity effect in mouse related to obesity and supply baseline data
that investigate its role, and these can be competitive research material in related
fields. Through verifying related psicose's effectiveness by animal experiment, we
produced results that can be applied in the industrial world. Especially, we investigate
relationship between human gut microbime and colitis providing information that
mvolves high research interest. Identification of gut microbial profile and inflammatory
marker difference between patient and normmal controls, can be utilized as useful

information for later intervention study.

Keywords

D-Psicose Anti-obesity Functional food Manufactured goods
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® H|THe] 9l FArtd A% HH T A% AX9 FAE oHo GFe] A 2AHE:
AolE= H|FIE R FEF7] HAfAe SEAHY 402 AA T £ JUEF Ag9sHE
ANE Far gL,

® o, AR 38 dse A 53], Ae@E A AL HE o tRE ¥
BEoLt AL AR FIINA EFE 2RAF|AL JEFEE F5E gl vlEgs T2
M7= FF F2 7154 AFd diF 8571 F7HE R g2t ofd] dig 53 <A
G G449 -go] HFaH 53 FYGNEY A MYt @AE 2dd ma)
AQoA FeE 7158 242 Ade] 43 ayHE 449,

e nx thelojE AL H ST Fo1et A o #A FE dd FAFE e )
ow, 2005 ¢F 486999 AATFEE BAEH, 200830 o 6109 S = F3
4. 2006 "5 AlFERAL AES#A ‘wpAdolel e X} o] 2 (Marketdata
Enterprise, Inc)'7t G833 ‘0|5 A FFF W tjo]o]E A4 (The U.S. Weight Loss &
Diet Control Market) RiAfo] m=H, HAA 7o 2654 Gt mFe0Ee] HAl

= HESF A LHIHE 28 =2 NEHE

(SHR  USE 102
=2 2002 2003 2004 2005 2008 F
CHIHE & (Diet Soft Drinks) 14,86 16,58 17.08 18.00 2294
oI 2| & (Arificial Sweeteners) 1,79 1,99 2,06 217 21
o A 28 (Health Club) 13,1 141 151 16,3 19,72
=228 HELE HE
(Cormmercial Weight Loss Center) 171 171 .83 2. 260
HZEL AE (Low cal/diet food) 240 2,23 221 237 269
MM HEE (Meal Replacements) 1.41 ik 1.05 1.18 1,51
MCIE =28 (Medical Pragram) 1,73 1,76 1,84 1,95 256
- HIEZEF == (Bariatric surgery) 1.67 257 3,50 287 412
- CHOIHE 22k (Diet Drugs) 0,505 0,434 0413 0,415 0,715
- A2 A0 2Y [IOIHE =21
e 0.2 0,310 0,343 0,384 0,501
(VMLCDALCD programs)
ZHA ME, HIC| 2iDiet book/video) 1,38 1.47 1,57 1,67 201
HH AE AR 3984 43 68 4,35 48,63 0,96

= Marketdata Enterprizes. Inc.
AFAF AR B HoloEE 1 e FALE AJHYUSE ARTEI & AFE
S|SlE £ AlFeR 1809 € =L AAE gAs3 e, ‘A ZEE HAFH
Telo| EE 13AE R AR 77 209 29 o|de AATEE 7|E52 A&

® AR JF4H HF ARAAE 2006 To|o|EAFo] 74 AFHEFY Hd T=
(2006 1,0719 <1, 2004'd tH] 47% FIHE A o2 B 4AF| A oA Ad,
AAE S @A AzE stE FECH FEo] AR AFTE AT UL AT 7}
+H M= #Hid & sugarless 459 AFo] 2o S5 HAL 15
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® Alo]atAi= AR, ©, o|e]|oKTtea plant) Fol EA s, @A EA 3= Pl o¢
Ao HiRHrare sugar)2 2 ETFHRN7] A&, HEHF 715 { YHAFH) 9% 7
I #8E A8 A9 o Fo XA ¥4

o A Q FEE FF(D-fructose)?] C-3914 epimer (EAZ: 180.156)8 °1F3AL&1d,
AFg Hlaste] zivE 7096 FELH HE dAelvAE oF 03%E v§ ger=
fAGLZ o] & Al U, FIx T AeAdd Heol & A= JqE

CHO CHO CHO
| é |
H -C -OH c=0 C=0
HO - l —H HO 1\? H H—rl;—OH
H- | -OH H —C OH H (!, OH
a1—:_|:—r)n 'I—L:I—OH H=—C —0H
('_|',H:-C.IH CH;OH CHZOH
D -Glucose D-Fructose D-Psicoze

253, A3, Alojmxre T2

¢ B AFEE o7 dFA AFAA AlelmE APE ANdE IFE AGANN =
H&Y @ FHo] Hojd AT EFE BB 3tz Y&,

o A AETE w3 TA W HHH AdTE T AU PEAA AlelmL A
& A4 ste A7 9%FE ML fle

e A58 AF77] AAME 14 AFE 7] AR ATE FAA AASteiol &
7154 A= 3% 7154 AF A8 A Alolmx X9 59 WA Ede}
#H FleE FAAAH AFY SE45HUAM AdEe] gle AF FH2H AT ojde]
EE oloEE 3= A9 7134 g Wee AN, £2% (¢{ud UAER
of A7lete] HH € & &)U FAEH FH=E AEFE AT € g

o AF=AE ZAHF

- #el2, AlEd, HielA oF 1096, FF161A F 30700%, H#RIAM F 5¥%&E AR T
FE AlolZ& Aoz dAZe=d A FAL 55 4y TEL2=2 fAs%E =2
fE % A4

- Ag3 Z=HE FUs}7] A3 B, ] HEHE JE A=A E =AHF
o #AHEE Aolas A{ez A B/ Adse SHEIL, AFAY A9 71sge=
Adzd AEE ALY A= 794

¢ 09 HAE FHl= ZHA AF

- olo] =AY, By F AFe 20013 28 €4 ol F, AA(20139 4¥)71A wE&dL
Zrzk BE§1 282 35194, clo]22¥ 492 B/YULE FAL Z: fgdy &
H3-& A%
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- opo]l 2 Y, BEtyY F AF el o 3073% AA e Fa AlolAi AHOoE o
Age=A A5 F4L 55 o9 FE22= A8y F=Ae ¥Fy, AT S4&
AASE 2Yng HAES ZPaE Anakd Yz g = Q&
- 71& HAERA @ F34¢ SES AL Zerd dAESR ZeYiE A58
o TZE 28|AF7A BE F e AFLLE BT FALE 7dH

o FEAl AFHEE THoE HF FHE AFE HEY F doemz vugA 754 <
A 482 AF BEE vE £ Jva 7=,

I‘l

33Ul A7 Awe Bey
A% 754, AF 244, A2z AFA= % ¥7 ¢ & 9.

o HRUAZ HF A% 7154 4FS AF HE F gololE 752 AR ez 2
9 4F 241 Ao} FuAel, 297t 3, B3 3EF Fo| 9. gL o
A7 g B V18, 298 AY Bdes AF A4 2440 9 929

o Aolmx FH AYE PSS AP wzHE A& AF B AW BAYE
38 @ 4 gom, ofdel, 4s BileE 2ol BIT Y A T & UL

- AF AYe= AHF, BT, FoE AAFE AL
&‘:‘ T

p— sdurem B
: P |
; Peach T?_d

.__\‘-

34 -~

o AF 24 AL = A 9% 4F 4 A T FEAE dFHeE JEY &
guighs gl dE Jx=7 222 9E XA ge d3Y A A7, AAgs)
7} o] Fold 2 Fo] A FAA 2 HFE B

o 2 Feo] A o AR EIHNE FTIS W AZZIFGOE AATA ofx
g EZAA, D-ZHE EZAA, waFE2, GLE( sorbitol, isomalt, xylitol,
mammitol, maltitel syrup, lactitol $)%°] A= g BTL¢IFL FAv|=r) dgrEg
dolA & dAde] gloy AZEFe|H, o|fe Fe uv] v oy zn Ao Mg
of Wity golAu], RZALFE AR U

o AA 2¥AEY 87 AR, 33H AW AN wxsE, 2227 HL2 qAZ)
Zasd, a4 AAe 22 F w ofys AZXFEHY JlTAE €t A+

ﬁi@sts.pﬁ’




| HEWE | D-03

e J1d o= gk AP £ e Vs T £4L 9.
o 3Agor Y3t Hed BrtEAE v AE 431, 227 A R 5A

Alol H29t vl BIIEAE 23 a2E oA AH €9E JgAsE 7lde=z
G anAEg goz d#HA Y&

o]g} o] 1A AFAHL Au|AZl HEL AdeE=d wE Fa 3 Alolma HA
g3 dAE= EE0lx AR JA A FTo] dvtm Ha HojAgley 1 714
o] A&3] wrEA A Fol o}F FANME A7 oA Yom L.

ol# g o]FE B AFHEE AlojmA9 7H5AL AHINY Y 58, 9 24dL
S5te] AA A g3t 7|AL gd]a, AN EAAGAA A e H gk dE g
9] & BES Alo]lzma Ade] 93 #As A g

7189 T 2% H7l =189 A9, 4Ed] AF g4 2 AL Hadd g e
Agsigerns AF T4 714 g AT o)FoX A &g ¥ d7HAAdE <l
AZREANHE 5 AEFFHS AAA(biological relevance) &21S =3 H8g FHL
Y, B AdT-E 3 A7 TAE AEAAL 58 & U= P93 ZAE A

+ 9s.

32T A JAEA AolRE AYE 7 HeE 79

71€9] Hagde 48 24d0] AS BN HEd £& 7Hdez A4 3 e gl
£ 28y 34T AT gt AT HA vl AFe AL o8 F T
TEES M AE E4FE09F HAHD UL

& BAo] Hojd L-arabinose isomeraseE ©¢| &3l ZFEAE V|AZ BVlE2X
Aiste Aol AForR AP EHUG. IHY AHEL] d87F He §7F
Al A FAY ] FHEsr|d= arbd] YREHA EIIELY AVME & E Wil H
71574 AELAZ FAEA 71F3HY SHAA B SH &

Atel =29l AL ol HHE vtg o2 EALY F8 AAE A¥4HAFE 98
ALg3te] £8 24 FAE A AE e Alolms i AlES g st YE.
o]H g AFE AL AF 71FL ¢ 1000~20008/kg A= FAAND & glon, o=
El7FEA 80009 /kg Al wiE A #AHATE HE EoFE 7H3A sk 7T &
A A ste]| ZheAe] F.

AtolZ2x A|YY ZAAH oz FHEA 7|eAE EF o/&dvd Hw oA 7|eA
AAZHA HE AFd 2848 & d& AY.

L 18 My W
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34, A7 A9

L. Atolzm 2o AF5H oA7]F A7/E AT AAANIATI

- FAF T2 AU AUAA 1253E9] Atel=ZA AFHIE AU A A W H

& Hrtstal oA ez AF, HHEH, BMI 59 #xs A Fd WA 93
7¥etaL o 3wty A E HAF Tl he ¢ANE FAH

2. TEAYH 23 Alolm A AuE3E oA 7|FAAY
7l A EES] AlS ¥ 2o
HAAFEL 659 C57BL/6]-ob/ob 742 30mta]E £ wol AMS3 ALSE A 3 -$4
7171 93 74 T AH[ALEE 3 dHH oF F 3FLE Uye F 1257 ASEL
APEL QiAo Z(HHNET), NEAFTETEYEED, NELFEZFEITMLE Y
B AlRE Alo)aA AFo# ATHL mFEOZ 100 mgkg BW ¢ 200mg/kg BWol
AFEEZE 3o ATFFE AEEEY 712 (duhye]= AIN-93GE AHe4g, 4473
e AFL ulF 13, ol HFAFL vF 33 AT Azte] A
U, Atz 1A, AYAE A7 A4
B4 AwzE, Rtz AT ETGEANS &3 F o5 FA 2 AHAX
7] 5& A g
o tzAe TG g3 P AurAl x4 &34
ZtzAd 23y FAAW g3 AP 24L SA4E o2 H8 HERFL st #3A
3% ¥ CHClMeOH(2:1) 89& 0|83ty AAL FE£¢ 28 A2 TG §F2 4
AL enzymatic kit(Asan Co., Korea)& Al-&3le B4 AZFF F&3 A9 AHME £
4L GCE o] &3l 24

3. Alolmx AESAT

7h Atel=A e 7154 ATE APE7) fste qEe FFe AY IEE fFAL
=4 7%

U Abelzs A AF A8 2 oA




2%. U9 71e/iE d%

| SACHE D-04

138. Alo]lzZA(D-psicose)? vt 8%

O Apolmzel AF L A YT ABATEC] AP BIY H QoY GRE FEL
Yoz & AFEolE Age Ugor /179 AFES L FAYL WG AFE o
A7 Gk, EF, AL L gl HE WRE GAAHeE BN AFE AR
238 v gtk AFAX 2D Alo]mad) Fuld, gl tE ATEE ofdst At

1. Chung 5 (2012)¢] ¢]&}9, Sprague-DawleyF <] #Hd| 5% AloliAE AW 2 o]
of %3t 453 FF F, Zﬂ%%ﬂ'%‘l—} WA o] 4% AE AFA=H, ol A
WAEL EIE A ste Ad 79T Aow ARG, olE A= ZAE, Ao
FAE AE 3 C57BLE mousez ¥ & AWATHE (Mesenchymal Stem Cell) £
38 Asfste AE FUAdsA

. Matsuo & (2001)-2 F#AH ¢ Wistar ratelA] 5 %9 cellulose, D-glucose, #%, Ale]z 2
2 Z47F 28947 AR ANFEH 2 2, Ao AlolRAie AT WHIde dFE VAR K}
Koy, 55 F9 Aol Yoz FAHE AL AT F UdT. 719 AWIFHER
Zx(hepatic lipogenic enzyme activity)?l glucose 6-phosphate dehydrogenase (G6PDH,
EC1.1.8), fatty acid synthase (FAS, EC2.3.1.85)¢] 7z 4= Q&) X3S 24417 Ao=w
SR 7 e
3. 7+e] AA &4 (Hepatic lipogenic enzyme) 4 ¢ 74 ; Yamada 5 (2010)2] €@ F9
o8l A Wistar ratol A 22.19% high fructose corn syrup diet (HFCS) =& 0, 1.3,
26, 3.9, 52% AlolmZ2E 557 B HAAZ A, HFCSTI vwsdte F Ay ¢ JAFZF
Aol ko] i AL FQdsATE ol¢ €8 Matsuo 5 (2004)9] AFeA= 5
% AtelzmAE AAWH @A 1653 AT A, AAFESL ofyz, FE, oftjEXHH,
TNF-a9} 22 oltE7I9l SEEd = o7t gle AL FUsA. 2eju, & d7lA
AFEE AR o[(F ol X2 5%7) At A WA o](F A 256%7t AW H[TE
f=38t7] {1 mARHelEE  EFESSr] wWEesz  #Addd.  dusid
ICLAS(International Committee for Laboratory Animal Science)dlA] #&st= dvka o]l
AIN-93(American Institute of Nutrition)d] A A|Alsl= Yubdol= x|to] & oYX o
19 %d bba] 2 Aol A ALEg o] AWeo] 5%E wl¢ Wy wiLo|tt, oo uhs],
Hossain 5 (2012)2] A~ A= Otsuka Long-Evans Tokushima Fatty (OLETF) ratsell A
AR ol ¥R S &4 A, Alojal HFH oA Helo] FoFoz 7FAE AL K
sHATH

- 919 AFES EYE 298H, Alo)lEAE 7Y A wWEA & 4 (hepatic lipogenic enzyme
activity)¢l glucose 6-phosphate dehydrogenase®} fatty acid synthase?] @48 Aoz
A, Aol B4 gHastgon, A A4 AR S, oirE:Ae T=EQ HHY IF
E AL Aew 458 5 v gEpA Alolsas oA dE AAYEH JAEH
E 7Y St 3 eragS 7Hd AAEA frésttta AztEdh

e

Do
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24 Alo] A A (D-psicose)?] ¢tAA H7t

- AtelZ& FTAF Y A dE AFAT AAE K 19 AN AAFS Lo}
H7] fs) 8FHE o= 8200ke €3 BT Fo F #FFE d7odAH & 7oA Fo
Bt AlolamA §39] 80 Hld Esl= 15.8716.3g/kg ©] AAMR(IDS0) L2 FAHE UG A7)
Al ¢tAANE AT E g8 AFEINA 18719 E9F 1,280mg/kgS 7Y HFdAE 75
A, AZEA T 2933 AA o)L AES RolR FUd. AlgEdA AT A 4F
HA7te2 B43 & AVE FEH77 28 2471 Had v lod A7e 4Ue o
oz F dAFeAM 1253 3F 15g8 Alelm2g EEstqE Y, €9, 47T, 271
s, Yl AR, 2WFAM o] g7 HelA] &gt




AFOIZA(D-Psicose) &0l Thgt MgeiT 2w

No AlgZZE AMEEE 5o dF Pk gl Fa4da
2
1  D-psicose Wistar oral 3% 902  BW, weight gain, , e, dgat
, rats(3wk D-psicos tissue weight, food LRt P
Sucrose old, Male) e, 1.67 intake, CBC with AO[EA~ B
a/kg differential count, = O|=tA HA
blood glucose, 2 Aot H AR
Triglyceride, total O] & 740
cholesterol, HDL, HED A B®E
LDL, AST, ALT, BUN,
Cr, protein, albumin
2 D-psicose Wistar oral 3% 12~18 BW, weight gain, , CH =t {Sucrose)
, rats(3wk D-psicos & tissue weight, IF Hm &Y
Sucrose old, Male) e, 1.28 Abdominal adipose HE
g/kg tissue  weight, L&A 2=
food intake, CBC LAAGFH O Lt
with differential ozt A A
count, blood Aotk H AL
glucose, O|2t2=710]
Triglyceride, total BEEX] BE
cholesterol, HDL,
LDL, AST, ALT, BUN,
Cr, protein,
albumin, FFA
3 D-psicose Wistar oral 8, 11, 12 LD50 values - Three rats
rats(3wk 14, - The calculated receiving
old, Male) 17, and LD50 values were 14g/kg, three
16.3g/kg by the rats receiving
20g4<g Behrens-Karber 17g/kg
method and - eight rats
15.8g/kg by the receiving 20g/kg
Litchfield-Wilcoxon of D-psicose
method died within 2d
after
administration
4  D-psicose  Human oral 15g/day 12F Fasting blood CHA, 3T
; {healthy, glucose, SBP, DBP, L=R=te S|
D-glucos  n=30) blood biochemical AO|EA B0l 2
e parameters, o|gtM HAp 9l

hematological
parameters, urinary
parameters, insulin

“dorstH AL
O] 40|
HEEA B

[D-Psicose safty Reference]
1) Matsuo T, Ishii R, Shirai Y. The 90-day oral toxicity of d-psicose in male Wistar rats. J Clin
Biochem Nutr. 2012 Mar;50{2):158-61.

Yagi K, Matsuo T. The study on long-term toxicity of d-psicose in rats. J Clin Biochem Nutr.
2009 Nov;45(3):271-7.

Matsuo T, Tanaka T, Hashiguchi M, lzumori K, Suzuki H. Effects of oral acute administration and
subchronic feeding of several levels of D-psicose in rats. J Nutr Sci Vitaminol (Tokyo). 2002
Dec48(6):512-6.

Hayashi N, lida T, Yamada T, Okuma K, Takehara |, Yamamoto T, Yamada K, Tokuda M, 2010
Study on the postprandial blood glucose suppression effect of D-psicose in borderline diabetes
and the safety of long-term ingestion by normal human subjects, Biosci Biotechnol Biochem
74{3):510-9

Kiyoshi Nishioka, Ichiro Katayama, Shigeharu Sano. URTICARIA INDUCED BY D-PSICOSE. 1983
Dec322(8364), Pages 1417-1418

2)
3)

4)

5)
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138, JAAAE

O AT Z2 w2l AL ddez AojazA HFH2 AT AAY A4 U@ &
ot HAALS Hrtstrl A48 FAAA, ol F B, A d=x AAAEAF

1. AAH LA E 54
7} 13 54

HAF 2 el H9E dFon 12579 AlolmA(12, 6g + 7HA &&T) HAVL
AW AL Faed WAE BRI H

i}, 2x B3

(1) 125:7+e] Alolm~ AHHAEF E3% BMI(Body mass index), A%, WHR(Waist Hip
Ratio) ¥ 3} H7}

(2) 1257k Alols:ixk AFHE B3 AALHY w3l Pt

(3) 1257 t9] Ato]lzZ2 HAE B § Total/HDL/LDL-Cholesterol, TGS %35} 7},
(4) 125719 AlolZA HFAE 5 FAE(FBS, Insulin, HbAlc)S W3 @7}
(5) 125:3te] Alelzmix 4 FE F% Leptin, Adiponectin®] W3} H7.

R

2. AAF LAY

- 2 AT BHF} AT B WS AT 4P B3 AW BT A8 oz
zzey AAE ANE F AY/AY 13 GBS e A4St

- 2zEYE Bo AR HAE AT LEFE, ASFE E= UEToZ T2 W)
A, nEFT AS Aolma 1258 HANGAOM, A4FTY FS Aolm2 63t
74 EEF 602 ¥, NETY AS T4 TET 1252 HAFA

- FGYWALODay) BHEIHE HARES SAgom, 127 S AAs A ok, A
9 28 £459% ¥4 4AHES Ak,

- R FA(ODay)l DXA 34 59 F14 ¥/t 3% L A4 W7 55 4
Astgom, AAGENEE AF 4F AR ARS TR 4F, 875 1270 AR
& B3] §F Bl W Fr} FRES AN,

- B¢ AAFEAY 717t B BFol@ FA AABEALAMPAQE ol &5He] A
s9 P& AABEFE =S

_‘IO_



- £ UHNHLAE Z]3 T BN AAgEF vxEA BEFE FAGEE &
& ARG 4 TE A dAdAE0) 715 YA E 0B HAHHATE =AM
Hot. HAHHHFS 9A] B2 YApsh vewtA HFHSHE AY5A] RES BEHE 44
3HA T

Treatment group: DNEEAMO|I A 12g)
or
| Treatment group: HESA AL sg+ T EET 6g)

or

i Control group: HehSe ZEY 6g)
Screening Period
{-14Day ~)

Treatment Period

- TN
Vi
(0 Day)
| Randomization |

va V4 Vs
Week 4 Week 8 Week 12 |
Final Visit |

7t. d3AF

FAF FL vHed A< @ 99(ZEFL: 339, AEFT: 3349, =T 3899)
ITT B4 A4 997 (282 339, /L83 339, dlE2F: 389),

PP B4 AT 899 (&% 309, A&=a 20, d=F: 30%)

., AA7F

(1) 7t 1941 o] 654 alste] AQ 14

(2) BMI7} 23kg/m’e] 4 B0kg/m’=] el FAF 49 ¥

(3) 71d7] 49 B, 238d A YARLAAGAM F4A &

4) 4] 7ted FAH{Zx L THY F)

G) & AMAZAH 5l AAE dHE €€ F, AR FAF FASA FH4
HE F58712 AW FAE A

. AYAE
(1) 27220y oA IAY o) dig o)4 B2 B
@) FAA 715 AsE 5 744 qa 49 83

(3) 2=z o)A 6719 oo HAP(AFA, HAF, A=A, d3sd, L2,
2agge)e e 4

(4) 2=8y A, A% 7AJ(ALT, AST, slkaline phosphatase= A4+ #=]2] 3u])0]
de 4

(5) 2= A, 48 AFAY(creatinine > 2.0mg/dL)o] Y= B4




6) 2=z oA 1d ool A4 F(nephrolithiasis)?] H#o] A& &=

(1) @A #dd&o] AL ¥Eo] gl &4

(8) ¢4 FF BF TFT 4 == FFEHAEA &A

© A 18 F=EA =

(10) &< 3714 olid FEF7FES 54T g4

- 5 AAALY £ TF ATHEA

- Fish oil supplements, 278§ #HEx=ol= AA, &34 (of2dHdL EE 715), ¢
A, F-AG7 2] 2 A

- AT FFE WA 5 U= FE ATHRA, HolBnzA, &, FTEEIAE
A, ATE 2H2)E, AFHAZTEZE, Ro|Za e, Hwclolo}A, HTE HY
A)

- SHE, A8A g2 A, A7 o|gA, FAZEAE vH R E, FALYF

- =9 FF, WA EE WA 9%S & F A= FE

(1) =389 oz 344 olud ZZ dFdd 56U oldE RIEY ABEA B
~blocker ®=+ ¢|xAE EL£3 FHo] e X

(12) AFZFS 98 97 FE€& &2 Y] d= X

(13) =€ F Ai#9 ¥l e 84

(14) H4FF &3 Ex 7194] A= FA(E, HAFH=Z AAH 7|AAL A7
#2 A9)

(16) 474 £+ AA}Ho= Fad Yo AU A 285 g3 UE &3

(17) 345 (bulimia)e] UAY ¢eAE &= &4

(18) &3 L FE 989 HAHo] e &A

(19) Atelai: Ee FAARA 495 A= &3

(20) A187] F 574HQ0 AdTEE AHEE AE FYHA F2 71917 AA(d, A
T8 HYA E&2 7D

@) 9% Ex S

(22) H< 3714 ool & AAHLAFe FAF FHo] & &AL

(239 AAALNERIRY 2702 B o, ANALAY Folo] RAGsTHL dera
2

2. A9 19 28 B 100mlo] ¥4 AT 43
- A}olmA mEF Abo)l:mA 12g/d

_12_




- Alolma A G Alolm~ 6g/d, o £EF 6g/d

- Placebo: ¥ XX 12g/d

vl £ %73t 125

A FrEA B E

1) 1A FEA J7HaF

(7}) DXAR &A% AALE(Body fat(%)): 714 A o] 12F Fo A3}

() BHE 2(Visit2)9F 8 WE(Visitd) Al@elA 13 LunarAle] prodigy DXAE A}
438t AR EBody fat ratio)Z AR W F(Body fat)S SAsIFch

(2) 27 +&AQ BHas

(71) DXA® &A% AA Y F(Body fat(ke)) ¥ 3t

() AT

714 A e 2 HEAEY AT AsEF A, 7|AX giH A Fo] 5% o]
ZAaE AR v

(t}) BMI(Body mass index), Waist/Hip ratio(WHR)<] ¥ 3}-&

238Yd PE(Visitl) AFAA AF(Body weight)F AFE FHsPoH, W&
2(Visit2), #E3(Visit3), W& A Visitd)e} F5 E(Visith) A FHelA AF, s EH
2 JYolEdE SAcIUY. WHR2 S3HE sHEde JdPolEd2 Audsigon,
AZE 2aEy FEAME SHZE F ATH AZE o&3te BMIBody mass
index)E 3o £F tAAE GHF vige A& F EAE ol &5 FHIYY I
o] EdE SASAH. = BF WAL 5= R FET FHe I
5 AA st EHE SAFALH(WHO A317]F), Yol 249 45 4ol
A 7t 289 FHE AW 240 W 799 294)E SASAG

() —BA R W3g

() CT: WAALEF 2 2 APF Fxe ¥dE - WHE 2Visit2)oh W&
5(Visits) Al A A WFAW HA, Ay WA, 3 EXRAY A3, WFAG/H5HA
W HHuE 457 A8 BER CT HAAME 4AAsgn. 55 CT 9449 a5 4754
ARE 7]F=2=Z Hounsfield number -190~-30°] &8t EYA WA HA
R Z ANAHE S48 EFe wiie 25& ZAE ¢4FE WEAT 240
2, iEES SR IAY Ao e, BRIFAY dA4E F FEAY HH
A WA HAS Aete] AAbearh E=3 2 O AR E AR E Her] 93
Z1AAAE gy 125 F-9] ke8] HU, ¥[34 HU, 23 HA&9 HU zto](Liver minus
Spleen), Zt3 H]7Ae] HUY](Ratio Between Liver and Spleen)2 A3l k3 1)
FE& BRF ¥x8% 179 vRded BX CT 9304 71 43 vFdA gL
3] FAHe xoeg MY BFA Y (regions of interest, RODoIX CT attenuation

_13_




values(Hounsfield units)E 33 &3 sle 1 HEHES 422 CT attenuation number
2 39} (Siegelman and Rosen 2001; Boyce, Pickhardt ct al. 2010). o]} 2z} @44
g9 A7E 120mm’e 2 $UEA AAFEAH Azuma, Kadowaki et al. 2009).

(W) Leptin: 71 A A1 tha] 125 F9] Lepting] W3}

(A Adiponectin: 71#] A]3 oj¥] 125 F9] Adiponectin®] W3}
o. TAEAEH

(1) fFE4 97

1A AA e 125 3o WelEE A& §F JeFAZEAE, EEUA, F9%, F
2@, A A, A=Y AFEEX ARE AAINY ANOVA ==
Kruscal-Wallis test& ©|83to] A =3t Hla HAA3IAc

ZF F2 3 Zel7t 3lE A$ Tukey-Kramer 'S 53 OFH|ZE AA &, 714
ANRF vZ A FAA Y] Fu] Ha WsFe] Holsl gleA YolR AR paired ttest
T & Wilcoxon's signed rank test® ©]-83t9 ¥l EXA3AT. HFH A5 F$ 7]
LA M E, WE2)2 AA)S L, Chi-square test =& Fisher's exact testE o] &3}

o A ¢ bx AAsG
(2) <tAA @7t
(71 o] &ut-8-

ANE7|zt F HAgg BE o)Ar$e dide] MedDRA(medical dictionary for
regulatory activities)& ©]&3le] m=3zlsz, oAt WAL (primary terms &
system organ classes), T % o] Futgo] LA L&L AFYLEE Hx, JELEL #AF
g, T o)At I Lo Ho]lE Ho|EX dolR A Chi-square test EE
Fisher's exact testZ® 53}o] nlnstgul

(1) E5A4F, olgd AA 2 AgA3F FA

&5 7 Ao FdEA 24S AFysiHch

AAHEAH AP

. Screening* Baseline Treatment Period
151
Visit 1 Visit 2 Visit 3 Visit 4 Visit 5
se
_14Day ~ 0Day 4w! sw! 12w
MHSZEA ®
Ol1stA L Ab ®
gl LA ®
MAES JIE gy D 2 ®HoH ® ° ° °
AAEHE D= uY DS 2 EOPP ® ® ° ° ®

_14_




CHAHAF ®EHA E=OL ®

QUMBANII D] O3 OF BHE) ° ° ®

MET HA ®
HMHAH= ® ] ® @ ®
DXA" ° °

— HEAE AP ® ® °

mop  [2AE = » ® °
(o ® ®
LeptinE) ® ]
Adiponecti n®! & ®
olsr& HA ® ] ® @ ®

OINA | "G ® ° ° ° °

=} AB AR A ® ® °
Ol AtBIZ =0 ® ® ° ®

SE RS ®

A8 2 g ots XA ® ® ° ° ®

CIHEZAIEE HE HZ2 ® ° °

&2C Ht ® ° ®

¥ 238y 7|7 HW 149717 L")
'L A" dRe] + 7U7R) FgETh

YiogZold FA AABRFAEAMPAQES ol it NATFFL zAEH, A

AAEFFE FAGEE 25E AA T

L ANAAY dAE o83 ANAAT
s AAsE HAY #A F=F 2

1) DXA: Body fat, Body fat ratio

2) YA E FA} FBS, Insulin, HbAlc

3) CT: WZAATZF 7 AT 54

4) Leptin, Adiponectin: ¢]% 4 A A 712714 242

ZA
o] ).,E'I)\

=

O mlo

_

s}

1T

4

5) 494 HAL dAdA= AEsr] dd w4 FHE JA3F 3

e, AAHAZE P& Ahsh u%

(1) CBC: WBC with diff count(Neutrophil, Lymphocyte, Monocyte, Eosinophil,

Basophil), RBC, Hemoglobin, Hematocrit, Platelet

(2) BC: Phosphorus, BUN, Creatinine, Total Bilirubin, Alkaline phosphatase, AST,

ALT, LDH, sodium, potassium, chleride, y—GTP, CRP

AW AAL Color, Glucose, Occult blood, urobilinogen
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3. 43
@H A3A

2 9A88AdL F 11189 g3 RAHRNeH, 2889 25 A 129S
AL 99 o] ITT 4G we] H3U & 79 HEAo TFHZ, AAHEAIE
AGA 5ot AAHEANFS &5 HAA 8982 PP 24T 2= syt

23 YA LTI Fof
H A
111 9
ARAA L Z1E g/
HAHEE Fojitx]
3 g dA
124
ITTHA AT
90 9
| |
LG A& =7
ITT E4d945) (ITT EAAAE) (ITT EMHAT)
33| e |33 3 33 “él
PP A 2)*= PP A &%= PP A 2] +s
3 |‘=3 4 Dé| 3 t&|
&G A &g CEE.
(PP E-A d4) (PP ] 3<) (PP ¥4 d4)
30 % 29 1 30 9

}. 219814 =A}: Baseline characteristics

27 ¢S TLFTFo] HIF 11490 = 12.79mmHg, A-&Fo] HiF 12515 +
103lmmHg, X#e HF 12421 + 11.77mmHg, ©|$7] gL nLFFo] HA
7488 + 7.27mmHg, A-&FFo] AT 7406 + 817mmHg, WEZE AT 7624
7.95mmHg, Wuh-2 & FTAA BT 7624 + 9.02(3/%), ALFTAA HTE 7764
8.16(3/%), =T AT 7564 + 874(F/B)=E eyt ZE FEoA UidA EX
o] FAHLE Fo& Aol RUAT

71E AEFaol T 15969 + 9.34cm, ALFaol HF 163.17 + 815cm, =TS F
i 162.00 + 787cm2 UEYon AFL mLFiro] Wit 6872 + 11.0lkg, AL
o] W 7121 + 890kg, HETL T 6915 + 7.86kg, BMIE 1L FTL 2668 +
19kg/m® AH 2L 2668 + 1.97kg/m° | ZFEE 2626 + 1.98kg/m’e 2 YRt =
E 2N QAR EXY SAHOE F9% Aol QAU

H  H

_16_




. 18 84 H7

(1) A L= M3

ITT 4T 9% Aoz Z|A AlF iy 125 A|Fe AALE Fa He&F
& 2 EFTFY HS 023 £ 1.64(%) =7 ALFTY AS 014 £ 1.00(%) F7F, U=
T A$ 120 £ 224(%) S713t9ey, A 77 FAFHo# fFo3 AolE HAY
(p-value=0.0111). t50ln A ALFTd 2T A {98 AolE rgen, =
el A 71A AlE tid] 123 WE AJd A9 A & FAFHLE {oF AolE HIYY
(p-value=<.0001).

. 24 24 B2
(1) BMI, AF, 32 =4, 949°=#d, WHR ¥33F(ITT)

ITT E4d47 998 o= BMI, AF, g, 4@, WHRE Ws#Hs
gel3 Ay, sy HAF Waere 7|4 AF gy 12F AFAA nLEFE 237
+ 264cm T4, AEFHTLE 156 + 256cm Ta, dZ272 052 + 3.03cm ZA3stH o,
A 73 SAASE o3 FHolE WA (p-value=0.0461). =3 T &FTa ALFT
o 714 AlFE diH] 125 AlFdA A F FAFHLER Fog AolE HAH
(p-value=<.0001, <.0001).

WHR H+t #stge 7|3 Al oje] 125 A FHdA 1872 0.02 £ 003 34, A&
FEe 001 + 002 A, EFE 000 + 004 W3l gglen, A 73 EAHeE
Fogt ZelE BAR(p-value=0.0244), T3, ZLFrH ALLFTY 7|A AlAE dH]
125 AAEAA A F BAFSE {25 zo]E B ATHp-value=<.0001, 0.0073). 1 £
& FEdAe 714 AF ¥ 125 A|FHdAe] FT st A £ {Fo§ Ao
= YehA gt

(2) DXAZ FA @ AAYZF ATT)

ITT A8 988 didez 713 AR diH 125 AE AAEF Fat &5
Yo Mg 18FTY A5 025 + 1.34kg F7F A-LEFT AF 016 £ 091kg &
7h, 2T A5 095 + 1.65kg F718tg e, A 23 FAZLE {98 AHolg B
A Hp-value=0.0358). =&, 2T A3 7|A AlF di¥] 125 AFHAAL] A F &
AR oz F98 xo]l& WA} (p-value=<.0001). Lean 3= HF WaFL A 7
TAHLE FYT AolE Holz ggtem, e AL 71A AlE iy 125 AlE
A9 Wy WalFo] 061 + 1.28kg #Aste FAALE /% AoE HHAT
(p—value=0.0048).
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(3) ¥AXATT)

ITT B4 diAdT 9492 vadez 3 XX HAF 43, Glucose, Insulin, HbAlc 2E
G2 Z|AAANY] 125242 HAFWE ] Al 7+ Jole Fosx @gon,
T ATzl FAZHOE {Fo5tA YTt

(4) 5% 92 2+ CT ATT)

ITT 24T 99 ddos FAAR EF R 3 CT A A3, RE &4 7]
A AlAE O] 125 Al Hd HEHEHE A 23 FAFLE {98 Aole YEYA
Zdth. 52 CT 5 UWAAH/HAY AAE] FRgA= gFad A GIFatd A
BT ZA4etd 71A Al did] 125 AAHY A F FAASE {Fo¥% Zolg WAL
(p—value=0.0018, 0.0072). =3, 3t CT F t£7-¢] Liver HU ¥ 33, Liver - Spleen
HU, Liver/Spleen HU &&oA E5 Z4 AFE HYgon A T FAHoRE {23
Zol & H Y Hp-value=0.0300, 0.0027, 0.0029).

G) &4 2 7+ CT (PP)

ITT 2404 VHE g F AAZ|EL $dd 53 (A 28 Fx= 49, X EF oF
A BEE&Z 19)E ALY 23 E4 oA A GFe Hat HegFeS 73 A[A djv] 12
F NHAA T LIFL 1224 + 1758 cm® A, ALHTLS 626 + 1101 em’F4, o
ZFEL 269 + 17.27 c’E/Hstgoed, A 73k EAHow {3 HAog B4
(p-value=0.001). =3+ 7t CT & Alo]lzZ2 EL32 Liver HU ¥ 3k, Liver — Spleen
HU, Liver/Spleen HU & A BF Z7 ZASFS HIgow A £ #3532 BAF
o2 {fod xolE BRIV (p-value<0.001). ¢]=d AZAEL Alojz29 YAZAAY 4
U A4S dAste 8945 AlAMeTh

4, 1 &

7b 714 AAE o] 125 A Y AXWELS A ¢ EF 3T A Fe 25 F18A
o, A FoA BAFHCE {FAF AolE BT 53], x&FTH AEFTY AR
WE F7HFe dExed Hd H4en, xS J1A AA diH] 125 AR FAAR
9 F7H7F BAALE fag AolE B dEEAE 714 AA gy 12F AlA
o] H3lFA M F BT #Fadd, A £ SA4E Fo3 AolE RYY. &
F, AgFFo] 2T v o Fad AFE Koy, A/F FAASE {FoFt
ztolE HYh FF-Ydo| Ed H(WHR): ZEFHT, ALFTAA Z1AAH v
125 AlFo] A8 AYL e} xe Aol7k e, 7 79 wEFe A &
t FAALE foF AolE BAT. olH T Aie= Alo|EA9] AAY FFHE A6t
= S48 oflgt WAAEE TAAAH EFRHWLE AAstes BEFHE AAlshe Blojth
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1. DXAR S AARF Fat F52 714 A4 din] 125 A9 88 A o
T BAHLRE {98 Aolg REY HEzxTE AAYF F/F A4/F TAFAL=E H
o AolE HFLoU AloliA AEH, LEFT S I FIFEIAAR A/ F FAF
o= g Aolx fUTh

t}, AA ¥ ZF(ean body mass)e HRTONA 12F Fo -061 + 1.28 kg ZAddgo
AtelZ 2 BE&2 B8 AFR AJo|E KHeolX &gt

gl 4943 HA} & Alkaline phosphatase, v-GTP &=o] 7]A A3 tiv] 125 A1 A
N4 ZEFE, AEHFLL Th, dERILAA Frtetd A 23 FAHLE /4% A
°o]& nyod, T&FFEH ALFrAME A/F FAHeE {3 Aolg R
ALTE 2437, ALFTE 4L YE2ZAA F7s9 A 24 FAZJe=2 fo¢
Zolg HPoy, nLFToA A/F FAHORZ FoT AolE K B dFdAME
L 71%E Hgde 85 4 B4 AREC] TFHLE AlojmA B o]fd 53FH
E Ad3E BHo ol Aoz T VT A EFE AASY B LA YA
2 HYte g fEEE gAEFETe £ UE gdde= e gloen B dyde
= Alol@Z 29 3t A AXMEHAE BAEH.

A AAAE A A F A4 92 BAE BF AL 4F 2Ee AR o
127004 A7 2% gasgon A 27 uskge Aole gt

vk & AAEF A5e 7IAAYE gH] 125 2EFT, 2T FhSe FEY¥E 2
Roy A 23t BAHZ Fud Aole Uit

Ab ARHO R o] AFA 84E BEHT AAEL Alolazrt AAY 53 4 2
5 239 A5 Az WRHALLE F2AIE 84S Fo=2A B AFHF
ojdel AT AE A FAEL st Y AR F5T 5 Uk B AL FNA
AAEF R AT g FAS AdstA &2 AS PSS o ez
AtolZ2 BE3 AHolay B $F8Y o Adsd AH =234 A0 AA¥
B WAAY 22 A AE9AAYE dUaRE ZIgF + Ao

_19_




24, EAY

1. B ERFEAA AlolaZ: AE R 5 EW Alolaze AERF qARS
B 7t

7. vt AR FE A 2] Alo)lz29 AP A EF AL §|9 d¥ciggl
HAQFEL 6589 44 C5/BLABJ ob/ob miceE T3 459 7+ AL £, &
T4ntE]lE Are s 77 15vtE {2 F 14nle])y # tialFez FEay wjAsg .
APFEL DA o](AIN-93G)E FFE d2TH At Aojo] Xo]zax AFHo| 2t
2.5%, 5.0% ®HE o TFH 2T, €T L Alolxrt Iz 25%, 5.0% @R
HolE FFH FTLoE UFen Ao FF 1257 HAs¢]

A AL Figure 2-19] A]o)=4 ¥ = Table 2-19] AAJHHE. Ale|m2 A|H 9
ZAL evhalghiAlo] R A IF=66725:2 (THE F HBW)E TAHE] o)

Table 2-1. Composition of experimental diets

25% 5% 25% 524
Imaredients (gfkg) Control 25% D-psicose 25% D-psicose pure D-psicose pure D-psicos
SYFLIE SYFUR powder powder

Cornstarch 297.49 401,90 406,32 421,24 444,99
Casein 200 200 200 200 200
Dextrin 132 132 132 132 132
Sucrose 100 a1.4 B2.8 75 50

Fructose + glucose = 13.95 279 - =

[D-Psicose - 4,65 9.3 25 50
Cellulose =] 45,653 417 26,25 25
Sovhean oil 70 70 70 70 70

T-huthylhydroguinone’ 0014 0014 0014 0014 0014
kineral mix® a5 a5 a5 a5 a5
Witarnin mnix® 10 10 10 10 10
L-cystine 3 3 3 3 3
Choline bisfate 25 25 25 25 25
Total, g 1000 1000 1000 1000 1000
Carbohydrate 2628 2628 26528 2528 2528
Protain 731 73l 73 73l 731
Fat B37 B37 B37 B37 B37

Total energy, koalfkg 3896 3836 3896 3896 3896

U Antioxidant agent : 0.01 g/ 50 g lipids 2AIN-93G mineral mix YAIN-93G vitamin mix
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sacrifice

|

Age of mice6 7 19
(weeks)
Exp (weeks) 0 1 12

“ Group 1: Control (AIN-93G) (n=14)
J' Group 2 : AIN-93G + 2.5% 25% D-psicose syrup (n=15)
Group 3 : AIN-93G + 5.0% 25% D-psicose syrup (n=15)

Group 4 : AIN-93G + 2.5% pure D-psicose powder (n=15)

Group 5 : AIN-93G + 5.0% pure D-psicose powder (n=15)
Figure 2-1. Experimental design

C57BL/6J-ob/ob

u Ale]l 220 X WEA A 5% 9L T vAFELY AF A

APEH ANAH AlolzmA g £F B2 AlojlzArt TFFE Ho| FFd oz F
FH3E AASF Ay, 2T vasle AlelzArt 858 AP Yo|FolN MFE7)
Fo] iz AIFE BRIy FAAHLE 79317 &9t

A 2 Ao gRTY AFE v mAE dH, 50% ¢F EE Alolzxt
gae dgdolatolA dEzate] HlEl AF S/l o 10% A= FolFHez 7A4d
= AL 959} (Figure 2-2-1, 2-2-2)

BetA dzed £F 22 Aldas 50% Af4olrg HALz Aolzx 5% B
£ 9% B4L APsA

60.00

50.00

40.00

S

= —t—AIN-83G

= B

g 30.00 —8—2.5% Syrup
= 5% Syrup
2 2000

—— 2 596 Powder

—spi=e 596 POwder
10.00

0.00

5 6 7 8 9 10 11 12

=
I
w -
(59

Weeks on diet

Figure 2-2-1. Changes in body weight
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Body weight (g)

7000 -

60.00

50.00 -

40.00

30.00

20.00 -

10.00

0.00

g P value = 0.0193

I | I | I

AIN-83G 2.5% Syrup 5% Syrup 2.5% Powder 5% Powder

Figure 2-2-2. Comparison of final body weight

*Significantly different from the control, P<0.05.

o. Aolmsd] AR A 57 U8 A FEAYE AR A+

Atolz 28] AgHA A BES YUY A3 AR F, AYEFH FAG AWAXE

H7]& Hlassirh

AzH L B8 =W}=3 (epididymal fat), e 2% =2 (mesenteric fat), AFE
B8} A W24 (perirenal fat)o.& FE3te AHI{PLH, o] A AFEASE T4
(R A) <) =2 (white adipose tissue)o|#} TAF. R A =3 b8l &4 ot

Epididymal fat (g/100g)

Perirenal fat{g/100g)

TJ00

6.00 -

5.00 -

400 ~H

3.00 -

200 +

100 -

000

1000

800 -

600 -

400 -

200 -

000 -

330

300

250 -
200 -
E 150 -
100 -
050 -
: LR 000 +—

Mesenteric fat (g/100g)

~
AIN-93G 5% Powder AIMN-93G 5% Powder
2000
*
* a 1500 -
=
=1
-
g 1000
=
=
3.00 -
— 0.00
AIM-33G 5% Powder AIN-93G 5% Powder

Figure 2-3. Comparison of adipose tissue weight
*Significantly different from the control, P<0.05.
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Abelz2 50% 29 Aolxte A7, MFF B W=A A (YA P=Fe] AF
iy F-A7t FelA ez it (Figure 2-3)

2. Aol 2o AT A7) F4 B FUAE @ AMx=4 HEE 94 A

Atolm 29 ¥ Z7] #AA &S &7 98 MF F AFH @ F3d A=z
2 (epididymal fat)& H&E 94 E3 #a34c).

A2 Ad Jxd H)ste] e B Alolm2A 50% Ad Aolite] X MEF A
7} Fo Ao E A HUY. (Figure 2-4-19 Figure 2-4-2)

1000000
800000
€00000

400000

Adipocyte area (pm?)

200000 4

0

AIN-93G 5% Powder
Figure 2-4-1. Adipocyte area

* Significantly different from the control, P<0.05.

\! v X
Control : D-Psicose
".
L (B -
- i
A
Y
P
L .
L .
. T \
~ 100um "’ d 1 Voo I =
— — - sttt
Al

Figure 2-4-2. Comparative histology of adlpocyte area

|

ul Alo]lm A9 A WEA oA RF IS 4T 84 AA £ 4 9%
AFEEe HAA AWEFZHI HAWE biomarker?l 3 F x FAAY
(triglyceride), A®2k(non esterified fatty acid, NEFA), ¥ Zd 2 Z(total
cholesterol) E5E S4HEL o]-&£% ELISA kitE o] &3l &g}t o i Z; kit
= AzgAY A met AFES e

_23_




e Y 2REe o4, 83 347893 A = #23HY Aer ggiond,
F S L% FEE 0% T B AlolEA AgYe|ad A FHILer T4

40 16 =
g '3 14 -~
3 - 1 40
= 5
E 1 = 12 E‘ ®
H 2 1 F 0
[ ] ] E [
5O E 8 z &
- b3 v ™ ﬁ
g = W 2 20
= T T

z V £

E » b
g e ,E 100 4
w n ¥ =

U o+ . 0

ATH-E35 T Denwrlar AIN-0G 53 Driardar AIN-93G 5% Powder

Figore 2-5. Comparison of serum hpids
" Sipnificantly different from the centrol, P<0.05.

= o4@ BAE TAH e W, 4AHo2 e 459 FEAN =24
FEE B8 50% £F B9 AojI2 FIFE AF B4, AT TA d49 A%
F 27 B2 I Ro= Nolx, A% 2HqA AF 2ig A€ A%
7 2s o] A4 24 44 K7t Ytz 4rErt.
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2. At HYFENA =5 2 Alo|=m29 F F5 Ad R A3 A4
2% 971

7h A9t A3 FENA L Alo]5i29 G F4 A @ APREHA A AT FHI9 &
A3 Aggq

AHPFEL 5582 C57BL6] 92 £20EE B9k ol ALSE. AR $A A-LA7]7] 93
74 T AnjASs F AY AF A H dHYd oF A Fo= o] F 16570 ASE
Aok

AHFES U o](AIN-93G)d ZF 5% D-glucose, 5% D-fructose, 5% D-psicose, 2.5%
D-glucose + 25% D-fructose, 2.5% D-glucose + 25% D-psicose, 25% D-fructose + 2.5%
D-psicose”} 58 208 FFF £ A Foz FALFAUL 47 Aol Y4E AFFA
ARHIEE 39 A7 §¢ AT dF 13, 2o dHAFE dF 38 AT A7t SA%
Aot

A1 t]AQlE Figure 3-1¢ 2]o]RZA ¥+ Table 3-10] AA &}

Table 3-1. Composition of experimental diets

The composition of experimental diets (g/kg diet)
Toedents (k) Group 1-5% D-ghucase | Group 2:5% Dfructose | Group 3: 5% D-Pecose | Group 4:2.5% Dglucose +2.57% nhmjr.ws:zsuu;m.zm D-psicose. | Group 6: 2.5% Ddructoses 2.5% D-psq
Comstarch 397.49 397.49 444.99 397.49 421.24 421.24
Casein | 200 200 200 200 200 200
Dextrin 132 132 132 132 132 132
Suciose 50 50 50 50 50 50
D-Gucose 50 25 25
D-Fructose - 0 ~ 25 = 25
D-Psicose - - 50 - 25 25
Celluose 50 50 2.5 50 26.25 26.25
Soybean ol | 70 70 70 70
T-buthylhykoguinone” 0.014 0.014 0.014 0.014 0.014 0.014
Mineral mix” 35 3h b5 35 35 35
Vitamin mix” | 10 10 10 10 10 10
L-tystine | 3 3 3 3 3 3
_ Oueetswe |25 25 25 25 25 25
Totdl ) | 1000 930 930 1000 1000 1000
Cabohydale | 2528 2528 2628 2528 2528 2528
Protein | 73 3 731 73 3 731
Fat 637 637 637 637 637 637
Total energy focal/ kgl [ 3896 3896 3896 3896 3896 3896

Y Antioxidant agent : 0.01 g/ 50 g lipids ?AIN-93G mineral mix YAIN-93G vitamin mix
Figure 3-1. Experimental design

Figure 3-1. Experimental design




Exp (week) -1 0 8 16
Group 1: 5% D-glucose (n=7) j
3~ Groupeitich Usirustoseln o) DD N
Group 3: 5% D-Psicose (n=7) 5l
Group 4: 2.5% D-glucose + 2.5% D-fructose (n=7) S
C57BL/6 KGCobiplise s sl sl coseliz Sh ot RaTeo S R ) >
Swk Group 6: 2.5% D-fructose+ 2.5% D-Psicose (n=7)
Male = = = e e e e e e e s s s s s e >
. Sacrifice

i} Aloli29 F gAL =4 J|F BIE AY A9 49
(OGTT, Oral glucose tolerance test) &3}

Aj 2o % 85, 1657 242t 124]7F 24 A7 ¥, T E2 X £9E 29/kg AF
I E AT T35 H 05, 168, 0E, 605, 08, 1208 47 &4 mnIAAE F3] €9
= A iﬂ-.’_‘—]‘:’l gl d3F=47](Johnson&Johnson, New Jersey, USA)E o] &3l E3&
S48 WaE #EsHn

A A3 gFA ARk At A¥oAE 5% Ate]lZ2rt 48 AolE AT T
A EER o w2 89 FXE Uetlle Aol Koy TAFLE FosA] @Yt
(Table 3-2-1, Figure 3-2-1¢} Figure 3-2-2). 165Fa}o] AA|s A3l A= 5%
Abol AT 25% ?Jr%’r + 25% Atolzz7t drd HolE AHAT TolA 1587 0% FA
Ao fos ¥ @3S Uehlle A& 18T (Figure 3-2-3%} Figure 3-2-4).

400.00

350.00 -

o— Glucose™

300.00

—&— Fructose ™
250.00 4
i‘ —e— Psicose™
£
= 200.00 4
&
o] Glucose
150.00 - +Fructose™
/ —a— Glucose
100.00 f +Psicose™
50.00 4 —a— Fructose
+Psicose®
0.00

Omin 15min 30min 60min 90min 120min




Figure 3-2-1. OGTT at week 8

35000 -

30000

25000 -
20000
15000 -
10000 -
5000 4
o 4

Glucose ™ Fructose ™ Psicose™

® Glucose T

™ Fructose™
M Psicose™
Glucose
+Fructose ™
m Glucose
+PsicoseT
m Fructose
+Psicose™

Glucose Glucose Fructose

+Fructose™ +Psicose™ +Psicose™

Figure 3-2-2. OGTT Area under curve graph at week 8

(Unit: mg/dl)
* g b, ¢, Significantly different between the groups, P<(0.05
Figure 3-2-4. OGTT area under curve graph at week 16
o} Alol 229 AWFF A &% AL A dtFEHLY AF W3t
99FR ARl Aelzast B4 Ho] FHol ME AFAFE VAW 4, Y=
LI v nlEte AlelmA7E F-R-E A@AolLdA AT FrHEe] TASHT
qao] Hla 50% AlolZazt B4R Aol® FFW FolA FIHoL A%

AE F71FE Bgor, 25% #AF+ 25% Ale]m27F Ffd oA I gz v

o AlF S7HEES BEHrh. (Table 3-3¢9 Figure 3-3)
Table 3-3. Final body weight

a, b, ¢, Significantly different between the groups, P<0.05.
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Group Body weight{(g)

Control (n=7) 32.80 e 2.83%<
Glucose n=7) 33.64 + 2.23=F
Fructose (n=7) 31.62 + 2.18%<
Psicose (Nn=6) 29.73 -+ 1.66%
Glu+Fru (n=7) 34.68 -+ 470
Glu+Psi (n=7) 32.07 4 4.13%<
Fru=+Psi (n=6) 30.03 —+ 0.635<
p-value 0.0463

35.00 -

—a— Control
30,00 4

% 8- Glucose
= Fructose

H
§. =8 Psicose
@ 25.00 e GlutFru
=@ Glu+Psi
Fru4pPsi

[ 74
2000 2/

0.00

¥ v v . v . ' . ' . T T ' " \
Iwk 2wk 3wk dwk Swk 6wk Twk Bwk 9wk 10wk 1ilwk 12wk 13wk ldwk 15wk 16wk
Weeks on diet

Figure 3-3. Body weight evolution
a, b, ¢, Significantly different between the groups, P<0.05,
2}, Ajola 29 ALEF A 7% FAL 9 FEAY AR Aas

Aolazd AREH A B5E FAHA A9 A% F, APEA TAE Ww5HY
.

AR 5% E=F Aol AW AP HHAH 50% &5 B Ale|mast &
8 AUHIT FI AY 24, WFFRYS A% 27, A4 AP 2YP] &
oF o2 ZH4sE AL sy

Hehn AT A% 2A%d oA Ko Ao)® B 5% LEF Ho|EH Aol
sz 50% APAo)|2e daos Aons k% BrE 98 4L A9s.

Table 3-4, Adipose tissue weight

(Unit: g)

Group Epididymal fat Mesenteric fat Perirenal fat White adipose tissug
5% Glucose  1.209 + 0.160 0.383 + 0075 0.509 + | 0066 2100 = 0.28]
3% Psicose 0695 * 0138* 0.228 * 0032 0.275 *  0059* 1.188 |*| 0213

0.0332 0.0931 0.0234 0.0323

" Significantly different from the control, P<0.05.
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o
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5% Glucose (n=7 per group) 5% Psicose 5% Glucose (n=7 per group) 5% Psicose

Figure 3-4. Comparison of adipose tissue weight

"Significantly different from the control, P<0.05.

o A =4 U A 2o 2A9 444 9d =

A% ZFAe  peroxisome

proliferator-activated  receptorc  (PPAR0),

medium-chain acyl-CoA dehydrogenase (ACADM), carnitine palmitoyltransferase 1
(CPT1), hormone sensitive lipase (HSL)2] mRNA ¥ #e| ¥ Z 3= Figure 59 A
Al 3o
Az Y e Ead FAH3t= PPARq, ACADM, CPT1, HSLE #4%
23, CPT19 A% 5% X= Aol H|3| 50% ¢F £ Alo|22A A A o|T
A FEZ FAFHLE FstA F718.(P<0.05) PPARaY] A5 RfsiA|= &stov
Atol 2 g AP Mool A Frlete AEFS BT

250

150

1.00

Relative expression of CPT1L
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0.00

2,00 4
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1l
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.
|
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Figure 5. Adipose tissue mRNA expression of genes associated lipolysis and
B-oxidation

*Significantly different from the control, P<0.05.
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1.20 + = 1.20
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Figure 3-5. Adipose tissne mRNA expression of genes associated lipolysis and
E-oxidation

3 24 ] A L9 489 /A2 2E 5

7t £# |49 PPARu, ACADM, CPT1 ¢ mRNA ¥do] W@ A3+ Figure 691
A 3Rt

t 23 A Y 29 £33 #3= PPARq, ACADM, CPT1 & EA3 A,
PPARq, CPT18] 7% #F&stAT #ghert Atol=x of APHelLAAN F7hshe
AYE A
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Figure 3-6. Liver mRNA expression of genes associated lipolysis and B-oxidation

= o|HF AAE FTAHS] YL W, 4} AFTL 7MW APE= 50% €5 £
4 AolaizE BEFold X9 47 F9 289 A AEE F2AIA, AT 2
AAT FA9 #FLEE sy, AE £2Fq4A A 49 @89 A7t F7H4
of A £4 A4 &5 2 F d4A =3 715 AN £F347F g AEEd.

3. 3#FH o] HH AHEENA Alo]ls29 AAGAL € F Ui} =3 7|5 H7}
7}, adgao] A AUFTES ol §F Aloja2 g AAYA & F dA =2 )%
H71E 99 49 A2

AP FEL 5F% 9 Co7BLA] nH5-2 48nt8]S 9 dol ALSE AlS83d F-8-A177] 94
74 F< GUARS S F AY A& AlF g g o] £ E U] F 1053 ASSEHA
o},

A FEL U o(AIN-BGRHE FF% dE7I 30% Dfructose 2ol FFT 7,
15% D-fructose + D-psicose, 15% D-fructose+ 15% tranose’} &85 2o]& &FT £ 3¢
9 AFFo = TAHT

ol7d APFAe 2 Alolm27t EFH(Okcal/g)S A9 WA &7 #HEdd 4 F-A
9] HolE HFASIHHE L £ EF A7 oL Heol Ut o] F & B
7] fiste] EE Tol €FE TFEA HAY F J=F U2 3dE HAFE S
3 FAdE Y EF AT s E ALY HolFE A3 pair feeding
WA =Yt

Ay Aee AFFA AFEE o AE7|t ¢ AT vF 138, o) HHFE vF 339
AR A7 2AFAT AlE YRS Figure 4-19] A o]ZAHE Table 4-19] A|A|
sttt

Table 4-1. Composition of experimental diets
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The composition of experimental diets (g/kg diet)

Group 3: Group 4:
ingredients (g/ka) ao;‘:.: :ggg)"tm' 302“,":'::’;;59 ] o
15% Psicose 15% Turanose
Cornstarch 397.49 297.49 297.49 297.49
Casein 200 200 200 200
Dextrin 132 32 32 32
Sucrose 100 = = =
D—fHuctose — 300 150 150
D—Psicose = = 150 =
Turanose = = = 150
Collulose 50 50 50 50
Soybean oil 70 70 70 70
T-buthylhydroquinone” 0.014 0.014 0.014 0.014
Mineral mix® 35 35 35 35
Vitamin |"r|ix31 10 i0 10 10
L—cystine 3 3 3 3
Choline bisfate 2.5 2.5 L 2:5
Total (g) 1000 1000.004 1000.004 1000.00
Carbohydrate 2528 2528 1958 1958
Protein 731 731 731 731
Fat 637 637 637 637
Total energy (kcal/ kg) 3896 3896 3326 3326

Y Antioxidant agent : 0.01 g/ 50 g lipids AIN-93G mineral mix YAIN-93G vitamin mix

16

o—1T O

Group 1: Control (Modified AIN 93G, n=12)

C57BL/6
Male

. 23gHe] HF AdHEES ©1 8% AolzL9 7 A £4 J]F HE

Figure 4-1. Experimental design

. Sacrifice

A A3 d9(OGTT, Oral glucose tolerance test) ZH3}

AE Aol FF 10573 247 1223 " A7 F, T 42 EEY 9% 2p/ke ATl #
FIAES AT TET H 0%, 168, 307, 607, NF, 1208 A3 Fo zzAde 53 d&

At

ARAT B4L dFrE4 7] (Johmson&Johnson, New Jersey, USA)E o] &3l HZFE 2435 9

_82_



g Bt

A A3 15% fructose + 15% psicose 2o 37 o] YE=Td Hslq FAAHOE §-984
052 AT ZE AZhA 7} e 832 nyoh 9ia § ukgTA ojs WAo=E A4t
g A9z =g dzFe ugle EAFez g de AL FAFYD (Table 4-2,
Figure 4-2-12} Figure 4-2-2).

Table 4-2. Blood glucose concentration at week 10

{Unit: mg/dl, n=12/group)

Omin 15min 30min 60min 90min 120min
Mean + SEM Mean + SEM  Mean + SEM  Mean + SEM Mean + SEM Mean  +
Control 6364 + 200 32067 + 94470 2093 + qoo4° 20428 + q52¢° 15942 : o 14483 t ¢
Fructose 5186 '+ 381 20208 + 4508 28322 + b 19111 & 7o 15404 1 gopr 12894+ 5
Fruciose+Psicose 6579 + 239 20528 + ogg3¢ 18850 + q4q4° 12017 &+ gagc 10881 + g7R® 9939 + ¢
Fructose+Turanose 5725 + 358 30600 + 44748 24864 + 578° 16298 + 4q408° 14608 + oo 12992 + g
pvalue 0.1461 <.0001 <,0001 <0001 <,0001 0.0002
a, b, ¢, Significantly different between the groups, F<0.05.
350.00 -
300.00 -
—a—Control

250.00 -

—&—Fructose
200.00 -

—a—Fructose +

150.00 - Psicose

—a—Fructose +
Turanose

Oral Glucose tolerance test{ng/ml)

100.00 -

50.00

0.00 T T T T 1
Omin 15min 30min 60min 90min 120min

Figure 4-2-1. OGTT at week 10
a, b, ¢, Significantly different between the groups, P<0.05,
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Figure 4-2-2. OGTT area under curve graph at week 10
4, b, ¢, Significantly different between the groups, P<0.05.

. Alo]size] A5 A i HAS ¥ 242 4o AFAF R FELAH
Asas

old A¥#AE @ AMeo|mirt EF(Okeal/g)rE A4 WA &7 dES FLE 74
9 Aol AHseiHdE TLF 5 €F A7 o8&l dMch
o] A& A7 gt 2E To] €FE TFHA HFY & J=F =T HA
HAAZFA w2t F48 559 dF AT 7Medndg Ho|Fe £HSE pair feeding
waE =stgia, old 4E 4e] FFTA BT

10521 A% d3F2 ZE FA BAZL=E FoHY Aozt EAA #Uh
(Table 4-3-1, Figure 4-3-1) watA AFH AA R &7 4% 47 AoE QA8
7191314 25 #9AF < A

Table 4-3-1. Food intake

Food Intake
. (Kcal/day/per mouse,6wk)
Control (n=12 per group) 10.636 + 0409
Fructose 10.758 + 0366
Fructose + Psicose 10.774 + 0362
Fructose + Turanose 10.775 + 0360
p-value 0.9861
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W Fructose + Turanose

Food Intake(Kcal/day/per mouse, 10wk)
@

10 4
84
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24
o T T T

Control Fructose Fructose + Psicose Fructose + Turanose

Figure 4-3-1. Food intake

AtelZ A7t g 4ol FFd mE AFHIE #IF AH, dE2T

o H3le AlelzmA7l FHE HeolE FFH Fo| FYdeE AF I AF FAF
£ B} (Table 4-3-29} Figure 4-3-2)

AHFE NFA

Atolsmz7t i Ao Fe mE ATHEHE #2F A3, =T

of HlEo AlejzA7E FHEH AelE FFI Tol FYgFHLE JF I AT F7F
2 B9Y<L. (Table 4-3-29} Figure 4-3-2)

Table 4-3-2. Final body weight

Group Body weight(g)
Controlh=12 per group) 3034 + 037
Fructose 2696 + papt
Fructose + Psicose 2168 + pogos
Fructose + Turanose 3005 |+ 111°
p-value <0.0001

a, b, ¢, Significantly different between the groups, P<0.05.
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Figure 4-3-2. Body weight evolution
a, b, ¢, Significantly different between the groups, P<0.05.

. Alo] 229 XEA oA 5% AL T FELY ¥ A

AtelZ A9 W& AA & sty A8 sF F, A¥2H FAE 9L
FE A Alolm2rt FRE AP o|FA Fad AW =24, AFFETLS APz
Ed b =
(Table 4-4, Figure 4-4) 7t A w2z E3 g2 & BA4F ez §984 7

A, AA AgZF gl ©E Yool HFH FTAHLE HASHA

2H At

Table 4-4. Adipose tissue weight

(Unit: g, n=12/group)

Group Epididymal fat Mesentenc fat Perirenal fat White adipose tissue
Control 0.768 *  0076a 0.290 + 0.032 0259 0.030 1317 : = 0.130
Fructose 0.444 ¥  0.036D 0.161 * 0.012 0159 = 0.019 0.764 * 0.056
Fructose+Psicose 0183 * 0022 0106 + 0012 0059 + 0008 0348 + 0033
Fructose+Turanose 0578 * 0042b 0189 * 0010 0181 * 0022 0918 * 0.061
<,0001 <,0001 <,0001 <.0001
a, b, ¢, Significantly different between the groups, P<0.05,
0.35
0:39: a 0.30 - |
0.80 -
= o0 ‘? 023
] b _m
= 060 £ 020
E | b b b
g 0.50 % §451
2 040 9 b
& 2
030 0.0
0.05
0.10
0.00 - - I o . 3 a 0.00 +— T - . —
Control Fructose Fructose+Psicose Fructose+Turanose Control Fructose Fructose+Psicose Fructose+Turanose
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Figure 4-4. Comparison of adipose tissue weight
a, b, ¢, Significantly different between the groups, P<0.05.
o}, Alolz A9 AWYF A7 A4 EF FAL {3 AW=4 HRE 94 @5
Aol @20 AW 27] T4 EeS FUE7] S8 A5 F AFH E F2E AYE
4 (Epididymal fat)2 H&E G4& & @3 94 2 =T v Alojax
g AF Aol AW AXT =77 f9F s #AH. (Table 4-5, Figure 4-5-1

¢} Figure 4-5-2)
.’

Psicose .

Figure 4-5-1. Adipocyte area

* Significantly different from the control, P<0.05.
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Figure 4-5-2. Comparison of adipocyte area

"Significantly different from the control, P<0.05.

b A 24 ] A 299 #9€E 434 € FA

A %748 PPARe, ACADM, CPTI1, HSL, adipose triglyceride lipase(ATGL)
o] mRNA Z@o] & A+ Figure 4-59) = Al ESTH

AWz AN A A Z2 ¢ E8#d #osl= PPARa, ACADM, CPT1, HSLE B4 %
A3, PPARa, ATGL, HSL®] ZA-¢ o n&] Alelsns 3f Ao &
7t BEAR B oA =718 THP<0.05).

PPARa, AGTL® A9 iz @9 ofyzt #F 2ol HHANZ Alolz2 §
A8 Ao wxrt EAHoR §o5A ZErstdv). CPTL, ACADMY #$
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Figure 4-5. Adipose tissue mRNA expression of genes associated lipolysis and
B-oxidation

a, b, ¢, Significantly different between the groups, P<0.05.

AL, AW 2= ] AW 43 #9E {AA 9E 54

AW Z3] ¢ 4 9] SREBPlc, ACC, PPARY9 mRNA @@ o ZAE figure 4-69
A A BHA

A 2F o A} &4 BojEs REBPlc, ACC, PPARyE E4% A3 AlolmAx
i A8 HolTdM =7t TAFLE frodtA S
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Figure 4-5. Adipose tissue mRNA expression of genes associated adipogenesis

a, b, c, Significantly different between the groups, P<0.05.

of. &t =& ] A Lo #EE 4 TA 4

7y #4449 PPARq, CPT1, ACADM¢] mRNA %3d| tf§ Za+ Figure 69
AAFHE. I Z2HA AW z3 9 Z3o #3tE PPARq, CPT1, ACADM & &
A A7, BAAQ] F93= A skt Alelma i @4l Ft
8 AWE Ryt
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Figure 4-6. Liver mRNA expression of genes associated lipclysis and B-oxidation

= ol @ AAE FHe RS W, 4 AT dFFEAA 15%9 A3 15%
9 & B2 Aol22E FHIAE U= 52 30%° AT HolE THE T U
v 257 A5 F 49 4 Ax7 SH A AT, AAG 59, AR =27
#AL:E FE=HAA.

53 AR 2dld Aqsi= 214 ¢ T2 FEIAAA aI3HAY.

A A FHeshs FAAE dEat dY 333 R 33 AelmzA EFA
ToAA F7I8tR et PPAR—YE ALd wdA= AFTH Fol7t etz =
ZAox Hol Aolm2e ARzd 3 A A= AWids gAstd 7143+
Aoz Aszdn.
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A7 ZAAo) 29 d-psicose’} THE FAM WFo) wopx= AL HIIFHEL.
6]t ¥F insulin X leptin levelol G Fo] AW A% 1 Lipolysis R B-oxidationol
dEE NEES d¥& FHAAAN S TGS 288 532 A7 2, Fatly acid
& THHMA P-oxidations] RH AWM TGS 23 R AT 279 #HLAE 4=
Aoz A,

Adiposetissue

IRS14 —* AMPK]|
4
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TCPTIAR  PPARY|
CPT2
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FFA
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G Lipid |
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FFA
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Mitochondria

- T2AM g HFAFA AFdAe] AT AR A=
(FDAY A] AA|# conversion factor@ A}H8-)

E AgAM 5% 4 15% psicose HFTY 1Y WHE HeldHFE 74 T 322g #
324g o1& A3 L LR S4AFE HE MFE 3 7 2499 9 2110 ¢]5le
22 4 T w52 HFAFT] 7|25 HHAY psicoseFFL 4 7 6.44%/kg T
22.9%g/kgel ¢ AT FDAAM AAY conversion factorg L3 &te] UAJAF
o2 Fitste] AN 4 4 523.73mg/kg 2 186466mgkg 2.2 A4td. (oFF] &

Adipooyte size 1

|
T

=)
5% 15%¢!
Mol FE H S HolgHE HE
3220 {o.ijfggggkq} 3249 {0.511}‘1119;@}

A0| W psicose R -y e

(161mg) (486mg)
2 H8 Mouse dose 6442.577maskg 22935.35mg/kg

Human dose 522.3711mg/kg 1855.623mg/kg
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Table 1: Conversion of Animal Doses to Human Equivalent Doses
Based on Body Surface Area
To Convert To Convert Ammal Dose in mg/kg
Anmimal Dose in to HED" in mg/kg. Either
Species mg/kg to Dose in Divide Multiply
mg/m?®, Multiply  [Animal Dose By|Amimal Dose By
by kg,
Human 37
Child (20 kg)" 25
Mouse 3 12.3 0.08
Hamster 2 74 0.13
Rat f 6.2 0.16
Ferret 7 33 0.19
Guinea pig 8 4.6 0.22
Rabbit 12 3l 0.32
Dog 20 1.8 0.54
Primates:
Monkeys® 12 3:) 0.32
Marmoset f 6.2 0.16
Squirrel monkey 7 i 0.19
Baboon 20 1.8 0.54
Micro-pig 27 1.4 0.73
Mini-pig 35 1.1 0.95

* Assumes 60 kg human. For species not listed or for weights outside the standard ranges,
HED can be calculated from the following formula
HED = animal dose in mg/kg x (animal weight in kg/human weight in kg)™"

b. = .

s ki value 1s provided for reference only since healthy chuldren wall rarely be volunieers
for phase | tnals
-

For example, cynomolgus, rhesus, and stumptail

Human EBEQUIVALENT DOSE = animgl dose in mg/kg x (smimal weight in
kg/human weight in kg) **

ety Ad HEAEH AAF A¥y KEA FEE gmulation ¥ RBE 9}
05"1.8g/kge] HH, ol #39 A AF 6lkgo ¥ §44% HA§ 0™108p0] AT ¥
Eeld,

a8 ddFes o] Fre A7 HEH FEHIe HF FFe|EE tANFH
7148 4587 S8t WY=ESE 7R AAHEAE] Fo98 dAdHAR
43 CA® I 4 IRB 48 @RAEE BaAq AA=tE.
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= Ato]z2:9 7154

Alol 2 (D-psicose)d] 3EAH<¢] FRE  HF(D-fructose)?d] C-3914 epimer (EA
F:180.156)2 °|FA ey, dud nlmste Zvle 70% FEQJAH HE Ay = o
OkcalZ wi§- torm= tiAF o= o84 vt ddnFo 7|5 EFe] ASFHL
Z 7|3ty A5 dgshaL i

D-Psicose®] AAHZ2 Ao g L&A YZd BN X F7x AEH o= 28
A7t ALSE AH-E 5% Alelzm2 HF 4 o3 AW4E FAd #ASE 2AEAF A
HEAL 2 SFFLA 6 4MI =2 A olA)e] o] AP Zeo] BuFHe] 3l
t},

T 2197 5% AlolZAE AT A, S2E FATA FdelA 5o AREAAE 84
o] M3lA] @evte Ravl o] ZAAFAESG AEFT HrAHFEA AGoE AlelzA
e 9% TIAA gete R HiHe Ut

#9 23AA AL Sl THEAE ZHETUelAS o8 1948AE FHA
AgelsAs] F7h #el@the Ao nudel Yed AJuAE ST o] 9e
AoE gL

B AtolmAd] 2% CLA-1 F3A Fa A WAYF] EU2HE GAFA B3}
o THAGEFTS dASdE Lux .

o] HABZREA)H2YRE R F shht Zholn DA RANA BAL] HAE FFol
ol ANREAE Aol Bl BTt A4 LS Tk

= Alo]ZA(D-psicose)?] v &5 H7}

Chung % (2012)¢ ¢]&}9, Sprague-DawleyZ 2] #F o 5%2] Alo]mAE A4 oo Egst
o 453 FF F, AFEFH UZFAGF F4AT AL FFsGed, o AWAREY &3
E Afst= A 719% Aoz Almsgrl. oF WA} e ZTAE, AolZAE A
C57BL/6 mouseZHH 3 A AT A E(Mesenchymal Stem Cell)?] E3E A#des AL
9l .

Matsuos (2001)& =R 2] Wistar ratel A 5%9] cellulose, D—glucose, 32, Alo]lZAF Z+zt 28¢
T AFHAZESY 2 EF, o] Aolais AFTHEI e %S FAA X3y, BEFHAS
ZFo] 83 os AHE A2 FAY UM T AHFA B (hepatic lipogenic enzyme
activity)@lglucose 6-phosphate dehydrogenase (GSPDII, EC1.1.8), fatty acid synthase (FAS,
EC23185)9 Z4A=2 Q3 AW £3E FAA7 Aoz &3t
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Zte] A3A &4 (Hepatic lipogenic enzyme) 84¢] Z4A Yamada £(2010)8] |-
ol&d 719 Wistar rato]l A 22.1% high fructose corn syrup diet(HFCS) %= 0, 1.3,
26, 39, 52% Afo|ZAE 557 B¢ AANA A, HFCSZH vmstel & A 2L A%
FW R o] ko] ZFAdE AL FAsigh

olg} 2g Matsuos (2004)9) QoAM= 5% AlolZ2A2E AL 4 1653 HAT
A3, AAY B9 ol $El, o)X HE] TNF a8} Z2 oltE7Q 2= 3
o7} gl A& FoleHt. 2y, B ATFA AR dubyo|(FA A Y 5% A
W8t ZA A o] (F A 9] 25%7F A v TS fE37] A% zANHclmE BEF
347 dfEolglnz dddy. i3t ICLAS(International Committee for Laboratory
Animal Science)olX AZsteE ¥ub4o]Ql AIN-93(American Institute of Nutrition)ell A]
A A B gutd ol Ao FoR g oF19 %At utd] EAFoA AR Heo]E A
ol 5%= v §- ©7] wEe|th

ole] ®Ha], Hossain 5(2012)¢] A el Otsuka Long-Evans Tokushima Fatty
(OLETF) ratsell A §8 3 oltXdRl g 4 d3, Alo]z2 AFHTdA PRo] 793
o2 4% AL s

e ATFEELE EgE 895, AolmAE 1o WA & (hepatic lipogenic
enzyme activity)$] glucose 6-phosphate dehydrogenase$} fatty acid synthase?] &4£&
A gozH, Aupe] P4 TAsFon, APAY FAE A3, ot EF] E=2EQ
HH FFE 74T HOE o5 5 gt wEky Alo]Z A o] sl tis] A=A
UEH A g 7P g g FEE 71 LA EA fEsithal AE

= Alo] ZA(D-psicose)?] SHAA W7}

Aol st HFAFH Y kA i APATF AAE F1o AASFHAT AAFE oln
71998 EFHE Ao 82g/ke 43 FTFS F #F3 AFAA B T4 FY
3= AlolzA 8539 80ufjel E3d= 15.8716.3 g/kge] XAFEHILDL0)ZE F=AH AU

7149 e BEE E0E ATENHIBANY FL 128 mgkgS WY HH 3t
E BSA, AFSAEY FAGH Aol ol ¥aTe el Fyth AFNA Fg
A NEANEE 249 F BUE FoAL B4R FA 2@ o gen} A%
FHAE DHCE & ATFNN 1257 HT15 go All=2E HesdE Fo, ¥,
W%, BRI)5, AEAATAH, 2UAA) ol Ahzo] solx Fskeh.

o]¢} & IRB RIAME EUE AAALTF 7|5AHS 7]& T84 23t AAAE &%
2 6, 12g/day 2 ArA L.
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[AFH2]

MEIMENS 2ol

e

4

HAFIRE(VCMC IRB) / D1 &M Fel Ao 2 J 3l

#*BIOF A EGHA oolohA0| C5HH & LaSP MRS A2ZUE P2 20| AL
* AlE HYX= (RB &2 Z 30l 012(3t U= R | HB EZYESE 25 0|LH0I ME22 012 AMRE JIS5I0 012
E N2lg = ASLICHL B, S8 ME st 28 H=2 = 0[2dEE & += Bl

» B RMHIAR RS = KGCP & ICH-GCP 7B & E+0HH, 4282 ¥ ot 28t ¥HE f@ﬁﬁi -

LICH

ISHOED  gudses  gyetuNAEd (S

y
m
i
o
Lo
£l
0x
i
Iz
Im
0F
[0
03

AT7AS QAAR/AT FAA AAE & A

1. 99139 59& & Al@Ae wet A8 FYsHA L.
2. dAFzde glo] Ao dAE HEsty] fE Br9E A2 Aelsta AT oulg M E
A AbAseE wan FAsHIA L. EFdaAEe] REE s A oju§ SEAtael

Aol MAE Z2 f19slo] BT sjopghc).

g we AFUAA FOIAE RN,

4. 2FO7t BIo7} ohd ATFUYAAENAE $U8 FIANE AT EFoj2 958 UL
-]

& ALY Zoldl, olalg E9lA wWgRe weAl 9918 £ wolo FUT},
5. %A B Rud g3l Gk Aold R 4wl 24 5o AL £AY o, 3

AR @A Q7o FolcRE 2R ¢ S S8 10T AT B,
6. AFUAA EAFIE ALE Hol AUNERE AL ST F ALgsoF g

7. SHAA S8 ABAA ek FHY olH ATAYANE A, 4R, 4AE F2e o
sl fAggel Adez Basiel Fh,

8. A99) 277 & wels A7el WY} AR wIE Aol AF FA7) v,

9. eJMrsx i ATAe SAel el falE dEE E ¢ AL WP 42 FRE 37
4oz gse Basor iy

. 24l 98 A7 A4E HANE AFSAFEAD ool ASAeE AAsHel 98
Safof gich.

11 QaAgo] (271528 THPHE 4%, ATER LoEs ¥ YA 28 A
2 A4 FI-10-02 QAETFER R A el 8ol Bastedof grich,

B4 20140923




- 52N AAANR} ALH A7) ARA vEA=R

HAEE v AAEH 05-08%2] genomedt dN-Ee AWE ITRIAE ALE dE
g2 A UL & Fu 2YolAE 5% AlolZ2 A Hole A 165, 16% AtolZx
WA Aol Ae 1053t b7t AR Aol AMSE C57BLA] vhe-29 25 vl$
Aoz AMEHE HA8E wild type "h& Fo2A NalH £PLE AWk oz 25-3
Wel. WHOMARZAZ| )l A 20149 7lEe= g@vls 94 Ha5gL 18842 &
HA Q& ol APTEE Atd] B9, 47 o] A} AHQ] vk 5FHLE AMHL
2 AW oF 114012, 10571 AV oF 3341, 16571 AV oF 45415824 247 22, 34
o sgdra 4 F A8
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34 Apolaix A F 3}
1 ¥2A84 Aojz2 N7 43
7. 2%

TE3 FA AlolzA 15, 26% AlE B 2AEET:FHFAZALEIY)
41:30:15:4, 6:67:25:2 (1P E FF 75%), 5% °|F AlojmA B A £ TEAF
o A&

. Ay

oA g > 25 HE AFX --> 2RZF S / o2 AA > 5 H AH
A ——> 433 > &%

o} At
(1) B4 3F 559%/95% ©]-&3 Ape]lmA 15%/25% $He Alg @ 2o =4 B4

- AxQ Alolma FH AYEL ¥ 13 L Wios IC BAste A g A4S &
d13tg e, 1 AdE Table 5-1, 5-20] Jeh A}

Table 5-1. Abolaa &4 AHe LC £4

2 Biolad Aminex HPX-87C
o] F4r FFT
& 0.6ml/min
2N 2 80T
24 A7 it o

Table 5-2. A4 FF 55% / 95% o|-& AZH Alo]|mA AY 7 =4

Area (%) Atolz A 15% Al g Atols2  25% Al E
] e 15.33 24.20
et 40.94 65.40
e 38.51 6.84
s = TR, 4.46 2.13
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2) Alelz22 §3d LC 4 A=
o4 Ad 559 o] 8§ AleolF A 15% i AH

B Report
Data Pile C:\HPCHEMY1\DATAN131001%87¢00007.D Sample Name: PsiSyrup P55
Injection Date : 10/1/2012 7:15:38 PM Seq. Line : T
Sample Name : PaiSyrup F55 Location : Wial 41
Acg. Operator H Inj ¢ 1
Inj Volume : 10 pl
AT . Mathod 1 C:\VHPCHEM\ 1\METHODS\BTC-25.M
Last changed 1 10/1/2013 4:12:42 FM
.i\rlu_l?s:: Mathod : C:\HPCHEM\ 1\METHODS\BTC=-25.M
La=zt changed : 10/14/2013 3:50:53 PM
e (modified after loading)
RO A, Refractrve e Signel (131001087 C00007 L)
Marm é &
30000
25000
20000 -
15000 =
10000 = =
000
&
=
]
0 5 10 15 2
Area Percent Report
Sorted By ¢ Signal
Multiplier t 1.0000
Dilukion i 1.0000

Signal 1: RID1 A, Refractive Index Signal

Peak RetTime Type Width Area Height Area
# [min] [min] [mRIU*a] [nRIU] 8
e e e | mmmm = mmmmme Jrretert Jommmmnaas fmmmmmme [
6.605 BV 0.5137 2.53100e4 T05.2Z5098  0.5700
7.352 vv  0.4620 3.48355e4 1134.16760 0.7845
8.168 vV 0.6584 1.44763e5 3301.95044  3.2600
0.9155 1.70795e6 3.07651ed  38.4622
11.333 v 0.5172 2.74680eq4 774.80434 0.5186
13.163 VV 0.5079 1.81486e6 3.13860e4 40,8609
15.861 VBA  0.7073 7049.80078 145.05305 0.1588
21.550 BP 1.1263 6.78354e5 9408.50293 15.2762

=B R -
L)
o
oo
£

Totals : 4.4405% 6 7.76250ed
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(3) Ale]l=x 9 LC 4 AE
: ol A} F o} 053 o] &5 Alo|F A 2594 T AlY

Data Pile C:VHPCHEMYIADATAMWIZ1001M\87C00007 . 0

P=iSyrup_ P55

Injection Date
Sample MNoams
Acg. Opecator

Acc. Method : C:\HPCHEM\
Last changed : 10/1/2013

Analysi=s M=thod : <:%WHPCHEMA
Last changed : 10/14/2013

10/1/2013 7:15:38 PM
PaiSyrup FS55

Seq. Line : T
Location : Vial 41
Ing = 1
In) Volums= : 10 pl

LIAMETHODSANETC-25.M
4:12:42 PM
IAMETHODSAE 7C-25.M
3:50:53 PM

[modified safter losding)

O &, ReTrachive inoex Signe (1

25000 -

F100N ST CO000T 0

g

550

25 min

Are

a Percemt Report

Sorted By

Multiplier S

Dilution

Signal 1: RID1 A, Refractive

Peak RetTime Type Width

# [min] [min] [n

e B aeaticorgc meacaad baac s o on o 1--
1 6.605 BV 0.5137 2
2 7.352 wv 0.4620 3
3 8.168 vV 0.6584 1
4 9.884 VWV 0.9155 1
5 11.333 vv 0.5172 2
6B 13.163 WV 0.9079 1
7 15.861 VBA 0.7073 70
8 21.550 BP 1.1263 6.

Totals : 4.

4) 1¢E Alo]lmA By

Signal
1.0000
1.0000

Index Signal

Area Height Area
RIU*=] [nRIU] L3
------------------ | e |

-53100e4 T05.Z5098 0.5700
4835524 1134.16760 0.7845
-44763e5 3301.95044 3.2600
-70795e6 3.07651ed 38.4622
- T4680e4 T74.80434 0.6186
-B1486e6 3.13860e4 40.8899
49.80078 149.05305 0.1588
T8354e5 9408.50293 15.2762

4405%e6 7.76250e4

— Ca2+ E}9] o] &% o] Ale|z3A EEd §5F 8= olg] 19H i}
Alo] 22 HHL ZHY F9dFe 09bv L4bvelA £ B% AlolZAE I

.

6.0
H H
e weg BB AlolRA B
= T_r']
4.0
g 30
.|
= 2.0
o "“\__
0.0 L e e
000 020 040 060 080 1.00 120 1.40 160

Relative elution (mL/mL-resin)

1.80

Fa 5:3 £,




5) £43
- B0 B S SR AN Wase 44L ARE B4
- a9

= Aol 2 90% o] 4
del 5% 80.0 Brix (%) o4&
Seed 2713 19%/2 8 Rdg (L= Wzt Al 7D
Wes 40C—20C
AR 34Uy igs F A4 238 AF - 50T IF A= F 3+

233 v
6) 43 43
a 24 T :40% o (4 xFEY div] Aol £ I5TF %)

AA |vE (x2504])
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2. AtolE2 Al E3 o|F5HA 54 AT

o 34 FE: AT sEEAE, € A4, AN, pHUAA, V= HEE

o IA dd Alolas 15%, 25% AE (W7 A", =T, #355)

A oA

(1) #4]7]7]: cryoscope

(2) B4

- AES 4 F=EE YT { vial o #Ew. (viald
aHZ Feld %R A=)

- Vial® freezing chambere] ¥2 H start HES =5
45 AEgt

- 248 SHsldq YEPORE A3 B

AP EAF(%) 5 10
A -0.304 -0.637
xrsg -0.516 -1.092
355 -0.543 -1.109
Abol 2215% —(0.556 -1.177
Alo] 32 225% —(0.552 -1.196

i

ot ool

not
an

=F (%, W/ W)

- Audoz BxFe] A4S §ae] FALES wolXA Hiw, 4Fe A9
e 4717 AE BF 4" a0 2& 52 LEE R4d. ok 13F Hdel 3
el wek o Re g RPow, Alolms A A Aolms FHe] 4@
o] #Ys5st Mw ANE YT

U SRR

(1) £4717]: +2883E 537

(2) B4

- AEL T F=EE AT F FEIYE FF 479 bt 94X gA 92 F
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chamber& Uol $718 Wit
- Chamber& B3 £4& A&t RYHE Sedde 4% 4
- o0hg ZAse] PREOE A} A

- WARERSG HRAAE AT ALFF ATUE F7HE
28] HoiR7) A L=l o HBFE PAFo] o 2
WY dgnn +E@dcl Mol v4E wgdAd ads gok
Aolsia §Fo] BL4%H BE FRTYEE RO 15%AE
3 25%AY el #938 el Uitk

it
_3;11'
M
e
B

LY EFFH%) 20 30 40 50 60
Aag 0.985 0.983 0.975 0.94 0.891
LA 0.978 0.965 0.944 0.923 0.83
7355 0.977 0.986 0.952 0.9 0.859

Alo) s 21 0.971 0.971 0.961 0.807 0.839

Alo] 53 22 0.974 0.975 0.926 0.901 0.83

M (Aw)

VA
It nll

A7

ot EAAALEH
(1) £X=d o Fx4 Hs 24

- 10% A AEE 7] e 22 244 108 F v§ @ ¥, HPLC (aminex
HPX-87c column 300 x 7.8 mm)E ©|-&38t¢ &% 93 A, Fo] 24 ¥3g B4,

- X949 70, 80, 90, 100, 110T

- 7t LEHAA 108 T g F LCRAE F9 Fa AR 4E& AL, BY
MAAE o] &3 A= B4E 33 29 A= £4




- 10% &2z 238 &7
- AEE(%)E WS A A9 LCEA Al area%#t ti¥] & F areaF e WEE
Z2 8

- 57HA SEMSIGN 1087 % ¥ LCE B8 FLYRY 2L AND A,
120C7HA W3 JEE BEFL & & Ak

(2) 2x¢ & 4 g2E
- 10% 84 AES Z4V] gE 2 zddAA 108 F¢ 48 F FH, 434
(colorimeter) & ¢]&3ty Mk 24 (AL, a, b, ¢).

- Mz BAA L valuer WX, a value:x red(+)9} green(-), b valuex yellow(+)2}
blue(-)Z el 71€8 F FM HLE dolry] & HAAE o]Lslod A §
H ZWH HAHE JYEUE b valueE ®lud] B o A3 2EI FESGE 24
AZ(b value)7t F718tR e 53 Aol 714 & ZW {H$E Bt Alelmx
Alg-E F558 v oy AYd XxgrRY bde F£Eoqi,

bvalue
n

Z}. pH <HAA EA
- 0.0IM HCl, NaOH& % & o] &35l 7} AEZe] pHE ZEE H 100C ZAdA 71
e (108) 3 A3 M-S HPLC (aminex HPX-87c column 300 x 7.8 mm)E °©] &3}
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o FRA W 54,
- pH H9: 3579

pH 28 Bl

pH

- ZF NE9 pHE2 & 68 = Heovw, A3t AH7] Ag2 o &89 pHE =T
H 1023 #= BAA desith. 4294 438 A, 48 A {943 &8 F S99
LC 2424E 53 T8 AE F&E&E AU 5717 4387+ 25 ZHpH 3)+%
AE71(pH 909 =AAME FRAPEY £l §lo] ARHLE & 5 Yok

o 7R HiE
- dds 159

- 10%9) 2 $4% Yol AL WS WE Aoz sl 477 AAAS v, B
A% AE, A A Al FE wne AR, Fodg, MY $& AFHAA
Jj_-]

SIS

- ArePdEUAP] 10, E 0 U W /1202 5o 0-10410]9 £AE A4
- Hge Jlzoz 2 A, Fsvh B4 o @R Hyod Ama A¥e 23
F BT 49T HA B 2EE QG Adna AP A$, 57H4 BEE
~E PN A% A ARE 25 2o, S35 vzt datelye) 3
o4 AEE ge A97Ed vd B e 2R




v A =24

(1) £47]7]: Brookfield programmable rheometer

(2) E434

- Y% A42(207), 50, 60T

- BA=Z7: probe no. 64, 50rpm

- 7bxe HETE 500ml H[Fd HL H SEFFL JFH

- HAXA probed 71E the B4 AE4 probeE A SEIR F=F AZA
o}

- On HES 9 48 AANSH &4 =5 A& £EHA &oloF 313 probed]
g o]kl AE Qo] Soj7l glojof @,

(3) £443

L52(T) 20 50 60
355 1644.0 174.0 78.0
Ag 305.9 54.0 54.0
g 30.0 6.0 6.0
Alo]l 2~ 15% 13675 186.0 54.0
ApolZ A 95% 821.8 78.0 30.0

20| oE YEEA

BE (P

2200

- AMHen 27 FAh weh AFe] AnE PAsgen, Ba Aolsa 15%
ARE HIe NS AR wsln. olE Aolas el AEFE o 49 @y
TEY, FHTHol Hob HIHe FEAB §AH7] ARoIFT B + ATk
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3. 94 A¥ AfF AE
7h. AX g AA

kL] N nk=l
2 : iojn 7 = 24 fer T
er L e Ne 41/ o)y S » 24 w4/
gk H| S 1% i &8 0.1% B aget 5 00% 80 = asbrin 5 9% Paicosa ds
F40: Likg 18 J = 150g {75 b L 0 2} = BN = 0% (5.0kg)
Psicose ds Psicose ds Picose ds Pricose ds
(20.7kg) [19.7kg) [16.5kg) [9.2kg)

. 74 W 2 23S v A2

(1) &4 <

L G o § A H4F 1lkg, F OF 55 33, 3 74 4% - 35k
(2) ¥4 AN A= 18L ~ % 38 A= » A=xF F 54

o X AL Y= e 54 3 aAY ug
(1 ZA#H H= Asg 24

Az 238 "= vy 39 V% T2 33 F vf 714 FE 9
@ 8t A%E A AL

(2) AlelE= §-F AT A4 2% g
Aol Zx & AY A48 g Tf 714 FE 2 ¢
b 245 g =3
a. U4 7]d : B'F ¥ 71" 40 T Sbrix) FFH
h. 8¢ 25 £ 50 ~ 80T ¥4 9 9%
c. % W9 : Aeolm2 FF 15% <4 0% olB /X =d ¢

Zh g 92 APlREA T§ Ad A
(1) Ry g / o5t A T4
- o3 fE AlEe 49 ME] # o3 AL T A9y w4

- B9 @3] &84 Ao)m2 @i AW Bagfilter (pore size Sum) ¥ M/F
(pore size lum) V& o] |3 BAG AA 34

(2) <] & AA
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- 84 AAE MolmL T A Fol2 2E X, Fol2 HE 2 A M/B
EF A 7 A 293 T3

o, 2EE Afolza B 3

(1) &2 %3

Pilot SMB(3#) ¥ 9%, & Feeding Tank(%)

AEE Atelma B A48 $£XE Lab 43 A#4E ulgdo s Ca2+ Typed
UBK555 (DIAION, Japan)& Al&3tgth. SMB Z¥ &5+ 60TE §A313 Feeding
Tankd] 9129 & AL T 747 50T, 60T E 7148 Add] A3t SMB %
g AER Alelzma AlEEe AAAGE o &3d AxFAm, AolEz FHFL
26727% N8BS A&

|||||

| Ik; &
il &
g3s s |\

P LT

e

et

o |

T
X

AbelzA A1g HPLC L@l = (87C, RI-Detector)
(2) 27 24
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SMB Ale]:A &= 2 E () SMB =19 Psicose AH 2 E, () SMBS] 4
A sollA f18E ATdE A48F ¥ 349 94 I

ANIEI

AlelmA ng= HE9 HPLC 8= (87C, RI-Detector)

AleliA gl B9 FxA

XE3 g Alo] 7.2 716k FF
Psicose 0.3% 1.4% 97.3% 1.0%
gy e E 0.8% 92.2% 6.2% 0.8%

Apelma Aes Bd A AlolHA BEde AolEA SEE g73%E JEUQL,
EEY, 3L BF 03%, 14%E el 99 Gy dolER Alo]lmA FiFo
62% UHESET, olE Alolma Bede g %oy A% FAolE EdFe
FANFGA Aolma AB7} FMYo)E Boz mALIgTh
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Hh, Atelm~ AAS H Az TA
(1) 243 43
D aeE Y - $F - 245 (37 - g9/43 -/FF dx - ApE
(2) Apolma BT A
hgA #d3st  g9d Alelma B2g 15mesh Ao FF3AA B YA E TY
3
(WP 5% gn Az €FLE 55T, Bed 2% 50427, A&2A T THE
(th ¥z : @¥o= Axd 4L YAAh (30T olah)
(#F) A AFA FHE o859 20mesh™60mesh ‘QE% 717 BEE 4.

20mesh& ¥F34 23 2 A2 222 AH7 £ EH471E o183 gAE
ZAA & F, AAE
(vh 234

- A A(ZF) BF : Tddkg (FEEF 15-2%)
- Az F 2 728kg (A5E 97.8%)
D QAN E-8 B2 @ 585ke
P A R (60meshs ) @ 143kg (7FF A4 ¥H9 3¢ 292 1llkg £3)
-AZx F FEEF 1 02% (16T FE5A)
- HF Alolzs Y AAEH) ¢ Atelis ZA(Crystal@)+v Z2(HHFE) £
5 =9 slo] AAH oz Qo] FUsA £
: AA(Crystal®d) : 71 F{5AA 9 Crystal® wHdol= T3 24 e 9.
CHEGHEE) T e 94 3y B FHY (Y= 20mesh TF)
(vh) £ 4
- HF AbolEs Ax 2E ¢E 994% (99.1+0.3 %)
- £4 9 Aminex-87C @ ¥, o] F4 dw, §4% 0.6mL/min, RI detector ¥4

A}, Placebo () A& A=

Az WY Alo]Z A9 Placebo THe] S EES PEHE £ QEE, AlojmA
O AAeE JAgE fAEA FEsiaar &

- Apol=as) FA(Crystald) — FLEET FPoE 74
- Apelmz] ME(HAY) > FFEET 9AE 3A FGste] 7A

M
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- WrEE A9 8 22T 40kg + 71 (96%) 10% ¥
— A7 oA EE 2 dAg - J¥ Ax  Efeld A "HA Ax, HT
— A% YA#F 1omesh F3 F, 20mesh® AAldE

o ExP E¢: GREYA Pu) o)gee) PREET kg + FHEET 10kg EF
~ Apolgs B 445 AL Placebo(XER) A 65Kg A= g=
2&HA7) B Edels] BA 9% Az e ¥

A, 2w =3
(1) DAANEE Ale|s Ed HaF
0 1aTF dad # A4 X

AET §7 & E=FYaE | Alo]iA JawF
(g (g)
Placebo (Og/day} 6,460 38,760 -
Low dose (6g/day) | 6460 19,380 15,380
High dose (12g/day) | 6,460 - 38,760
2 e 19,380 58,140 58,140

¥ AEFTE & losst WHFHOE SRARE ], B Jids THEHA g
(2) &% =3 94

AJT XA
Placebo (0g/day) X=F Gg A EF>RAAGEAAF
Low dose (6g/day) | Alol=4 3g + 25 3g | FEFAAZEAALETELSR
High dose (12g/dsy) Aol A 6g AZEA-BAZAI YA

(3 &4 <A
- AFX% (46Kg, 44 Loss¥ E¥) - Placebo(®x7) / High dose(Alo]l22) 49

_64_




T i o BAA - AELHF — BAAY — AAE (¢F 497
- SEEF (20kg, 444 Loss¥ E£F) - Low dose (Ao|F2+XET) 44T : o] &

A - 2% J9E) — ¥4 AW F FY > L% - ¥ d+ ® ¢x 2F
— UeE Puig
(4) A3t

- AMAEER AlelELE £ AE A T EH &5 (A 3R
P X EEE ARE AelRx Y FA ¥ 63kg (Loss TH)
AFXF 29 A
(29} (3)

MR e e "“Tﬁ"f
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4. Aolax Bu B oguy 54 47
7 5% SAEFEA)

ANB FBAd A8 10g& AT, d2%w7] (22 0%, 55 7W0%) o 23
ol £ AHE FAE FASY FE5F4E AA4sA

—
O

Jooo o

Weight (g)
I~ v O o~

Time (hr)

==Aillose
== lycose
T Fructose
= Sucrose
==Psicaose
¥=Xylose

=Solhitol

FEFF7IE o83t e @AM Alelaie] FEAY WHE H AF Ab|
228 FgAol BE @FHEEY ®MEYE AL FANY. 29/ 4% BF
dFRERG FF40] A YdEde A& FdA

R R i B

10% 892 5E pH 2, 3, 4, 5, 622 0.IN NaOH = 0.IN HCl& ¢ &8 A F
Z}z} 10ml¥ 15ml Falcon®] ®33ta 100Te] 1A 71934 olF 4 PEEL
2%2 3 A3 HPLC | ¢]§3to E4a3nt. £4 x££ Biclad Aminex HPX-87C
AYL o889 {4 06mi/mino R EFFFHor, AP LEE 8T o)F4L

DW & o|&35it.
4t e 34 A3 el

7tE M Ph 2 Ph 3 Ph 4 Ph 5 Ph 6
Psicosa 100% 98.9% §9.9% 100% 100% 100%
Glucose 100% 99.8% 99.9% 100% 100% 100%
BrijEtase 100% 98.6% 99.3% 99.7% 99.8% 99.8%
Allose 100% 99.4% 99.9% 100% 100% 100%
Xylose 100% 98.0% 99.9% 100% 100% 100%
s 100% 0.1% 29.4% 91.6% 98.3%% 99.2%

Mg ZANA 2EF 10CTE 1A 71493t 3E | 714 A9 &F di¥ WaEs §
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o ettt o8 APaTFoA <z uke; Zo] Sucroses A Z# o)A Glucose
9} Fructose® ¥ v O3 HE5L A ZAqA H37 gt Alolaic% & o
FFET FAIE WA EAS AT 988 gt

o Az . Zud

Mg B g3 Atolia9 e BHrHE AASAT. 4 ARE #AF 0.7g4 AF s
o AFIHLeH, dFEE o] &3 FHAHAR FE2F A AY £AZ AT AR
AX £4= FY FIF92 Fedz, AALLdAE 9€ M F dE VA EE
A AF3IE. FePAAL AdA S25(26+10)9 WAV s A E FA39Y
FFAAELE A5 Q& osi=r B2 @ AF Adel de AL 15%S HA
it FdL 1594 334 1493 olFoF e, £ 137 BT 3084 L2493
o HW7F W R OEREE, Alol2A EYRY A% SAS g, AR, &5 A9y, o
U X448 BGrreledal, 156cm A =E AMEsHY .

Aloldx/ Ay ERE % 7 47

gt o] ] Al & gzt | SRAEH
A 10.0 15 15 15 5.0 5.0
Alo| S~ 7.3 6.0 4.2 5.1 10.0 8.2
¥eg 8.6 5.3 3.4 3.3 4.1 7.3
Aolmais A7) 70%0 MFets FMEE AT, 740 459 BLoly Fuld &5
EE oluE 23 glo] A el Bastth wEA Ay £ Tegd IF HS
2 EFFezM, Aolaart 2 A de S Lgssl o] AN A s AF

2+ gt & ¥ 977 gasy,

. Fé/E H2E

T A AFEY A AANAMEA Ale]ma AY {FF7F H2EE A3
Ae) B2 AFLS 7E7% AFAE gAY, dutde s 7 AFL B¢ 299 &
71%e] A,

ol
ol 2
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5. Apo] 22 ¢td4] : d 7T/ EY SR GLP A 59
7t AAF @35 54 NF

ZEE0A 2015. 2. 4

AOIZA(SH YEZA)S HEE 0|88
S BAENH SdAE
VERS
\\)V\\ /7)’

o
-
o
>
rxy
o
g

‘"é) - (L"

AgEAT : 3 &3 2

AEJ 2 IFIE2En GLPHE
AL @ HE A IUS oI2EE 13-13
A& B S : 14-8SD0T-008

AEIMAIZ : 2014, 10. 2

a & D2k : 2014, 10. 7 ~ 2014. 10. 28
AEZIE | B &LHEA

AEE0N 28 : 2015, 2. 4

14-SDOT-008




Lh AbolEx {1 SGAE 1 AlelaA HIAE EFEdH] AF

ZEE0M 2015. 3. 25

AMNEHAX & 2l 3

AEIZ : HPIISHUS W GLPHIEH
ANEDIRZA - 35S YA SIS S22 13-13
ANEY S : 14-GTT-RMT-003

AMNEIHAIY : 2014, 9. 11

& 872t : 2014. 10. 13 ~ 2014, 11. 18
NE2ZD|IZ : @ YL

ABEDAM L2 2015, 3. 25

o

14-GTT-RMT-003




oh ApolEx FAFA AlF: Alo]Hxe] mleA FFARE o] LA

ZHEEIAM 2015. 8. 25

NEHSL}
Agola : IS stn GLPHEH
AEDIFA 1 S FAA| IS ot =2 13-13
ANE8H S ! 14-GTT-MNT-003

ANEIHAEY : 2014, 9. 11

a I 2t 2014, 9. 16 ~ 2014, 10. 24
ANEZD|2 @ @ AP A

ATENM &g 2015, 3. 25

14-GTT-MNT-003 GLPAEH




Zh AbolEx fFAFAY ¢ Alold e ER-F NYAEE o4 FAANEANT

' . ZBEDA 2015. 3. 25

AR @ & 2l 3

AEol & @ IS0 W GLPHIE
NEDIZFA @ B35S Z&A Gl S G2 E 13-13
AN&E S @ 14-GTT-MCA-002

AMNEIHAIL @ 2014. 9. 11

& & J| 2t 2014, 10. 10 ~ 2014, 11. 21
ANE22IXt @ & SSHEA

HBENM e : 2015. 3. 25

-

ﬁ L e EL L
14-GTT-MCA-002 & cLpPaE

o




ol AbolE 2 H|HAF GBFo 54 AY

Chemon Study No. 14-DA-431

& =A

MOIFA(sw 2EZ )0 Beagle dogll DE (dose escalation

i

ME2 HIY A AR 22 E=(HM2014-675, MFDS, 2014 & 02 & 12 &), OECD Frinciples of

Good Labaratory Practice (1997) ENV/MC/CHEM({98)170Il [t +25H2ALE

AT NEE 2008 AL G2 Yy Ae SOPH Mt 252D, AMBHEM
=

no

O GAR SHS YAGIAN. ABNESY AEISES MHofg Qs d@s LMoHL RRUCH

~ |
5L = Bé Cﬁ doft .03 . (b,

i & g, DV.M. =il

MBI

= 4 e HgdeR
AT BOIA Mol 2XH SEHZ 240, 449-826

o 2 % :031-329-9998 (TEL), 031-329-9901 (FAX)

B

E-mail . bumidakk@chemon.co.kr




AL, Apolgg) 90U WEEASHAH

FHEEAH 2015. 12. 14

Al 8 B 8 ¢ 15-REO-001
HEEOAN e 2015, 12. 14.

A& ol g J & @ (F) ASm

(==}

I>

ANESEAN S27 E= 332 31

Al & I & HFrSEiisl GLPUH
2= 24N oIS ot¥=2 13-13

15—-REO-001 o




b. Prototype A%

7}. A77154 : AR 1F

1 &3
Aolss BFHE o] 4% BE oFAe 48 A TH Axg AHE, AV =
AES o8t Axd 7r A R 1 A=Y J&f& %ﬂzi no GAstAs Al
oz AYP Fmg ¥ee 2PFOEA ARz, F944, B2 o4, L ¢
T e e Ty 49 2 2 Az 29 ﬂolt}.

(2) 984
Fo(Gummy)# AHRE Wloj22 UE AT AE TS e, B E47%
{‘—:l% 9 FRE 71dse £ AY el ] AZRd §45 Y3 dad me 4be

B, ¥E 5% AUstd 224 4¥TE H dAT A AXAFA wrEov

Frolq BAS 4% 5o BRE AWLe G¥We g HE AFY @Yy T
o BA} Azl JFE FE F4E Asolth AAW AT xvlAEe A )
#Ao] wolAWA B2 L Aok $A4 F9 oH2 FF A UF AR &
oA gtk metd BAH A% Bl wla B2t w3 g4 gt FUue
F 5oz qASE ARs 90 S, 3F AAS 9LLLE GAR 4% 4%,
$04 2 494 59 240 4 SE EARe Uk

w3, 29, 49 59 9F AAE T YRLHE A8 Axy A 2z Toe
243 Y] FRE Agstd Az T MAN RHAY, F& BEE A8
AZZ Aol 24 A U499 447 49 92 F BuoA oHE g4 FX
obd EAel At BAsE B 71¢H Fog TYNA P Aate] of ek
wetn FEAES] 9RE FLILRG AL2e GHE RASUAE, BT H7ho|
Seeta, BE o4l 45 YA e T Axg =HE, 7 L 2
AzgEe) Aol JH3) aFde) 21 gk

ol

(3) A=y
(7h) AAlo 1 HA 3

AR e AASe 129 FFHZ EFse] oF 0TAN £astel, AoE FE 3 F
%9 Ad g9 Azq0

2% Abolma AdH AdYEE dFR gFon zFstel Frig Axsgod, 7
AFom AN 1A 3 2z At mx AW FFE 62 FI%, 52 F3%, 1 42F
%2 St
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TARSE, 26% Ate]zA A3 AdES £ T S92 HEJH. A7 A=
A 3 498 37 ¥ 300 JeEd oz Aviste muk @ s1d3to BT/A =2
Fo 7}9L WFI 75785 BrixZ 94 FF9 Brixs 5l ¥ 3¢ AR Jo=
TAAS B9t RE A&7} £ PR 200°300pmeE wukale] AEES B
T &3t o™ F, A7) A"l 960T)E F 39 YEd oz Fdtil
A 2007300rpmE wEbEle] Fu A|FZLAE WEQTE

27 4oz 7 AxEAE ¢FrE A FuAZE 95 4 E=d Fdstn
oF 4T 9] P =AM 108 23 F o|FAA, 2% 25T, 5 50%2 2 F+7

AN 48AZF Ax F v AYE A=A

(1}) Hlxie] 1 =] 3
AAd 159 dAHoz 4% WYRHLE v AYE Azsgov, ot dAd 19

Atelza A F}F 625 F% ALEE Y 105F%E djalsid, Hme 18 xdg
ES XA Fu Alelz2: A 72 FEF%E AHESa, vad 28 Alel=EZA AlY 32
FH% ALHNE B 0FF%E AL, A2 32 Alolxnx~ A 22 T3F%3 =
dEE EZ 505 F%E AHE3d-

« W]

9= Aald 1| AAd2 | AAld3 | vlaid 1| Hald2 | vlae3
Aol A Al 62.00 52.00 42.00 72.00 32.00 22.00
AdE &G E) 10.00 20.00 30.00 0.00 40.00 50.00
Azetgl 20.00 20.00 20.00 20.00 20.00 20.00
Abd 57 4.00 4.00 4.00 4.00 4.00 4.00
A} 355 <f 2.00 2.00 2.00 2.00 2.00 2.00
T4t 2.00 2.00 2.00 2.00 2.00 2.00

A 100.00 100.00 100.00 100.00 100.00 100.00

(ch) 2Ale] 4 A 7

AAd 29 AAHoz FAF WEes v AHE AREHL
AdHE BE 05 F%E Ao, & d2&EFEA dP2gE

1}

, TR AAJe] 2¢]
EL(d Ao 4), €4

E ER(AEAd 5), FUE EH(AAY 6) R ZIZEAE ED(HAY DE ALEES
t},

a= A A o4 A A e5 A A 6 A A 7
AR 52.00 52.00 52.00 52.00
dag 2 20.00 20.00 20.00 20.00
Al 20.00 20.00 20.00 20.00
A B e ey 400 4.00 4.00 4.00
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AtitE & 2.00 2.00 2.00 2.00
T4t 2.00 2.00 2.00 2.00

A 100.00 100.00 100.00 100.00
(4) A3

7 E= ©1g4 97}

AN 1-7 R HEd 1-39 FH AR Ao, FE AP =M AT BF 2=
A 1083t 23 F o|FHE ARE 1 WA S5HAR TR 8= o7 HAFYL
A=E Frispslch =9, 20709 8] &rd T T F& B J FES L
FRE | W o|FHE FrIY £ FAFAAL I AAE ot E YEAAT

<ol H3PA H71E>
EEdA of$ & FojA|A] &,
EEdAM Z EolAA 42
1EY,

EEA Z Eo3,

5 EroA w9 & BojP e vehd
F 69 vpebdl vis Zo), B dd mE 7o Ade F5 BRAAY 0B ¢4
akel, Atolss AYF AL E AEE AHEH M=o 18] 7o 2L 20709 T
T MY TE7E E2AM @ BA I o]F AFAE YA FE = o|FAo
A3 WEd AT 5 ANTh EF W@ 2 R 39 FriE o)gHL AAdEG
w71 A Hlad 16 w3 gouh 24 42 % 2 A9 A A g
A3g vehiith

oW N =

) FHY AR NE W7

AAd 17 2 W@ 139 43 FRAGE Az FAAA, B4 E=ary
Bag 7riE AzUA 24 43458 490z FARaT. E, Axd 7o
Hg o] ngte W AW Yol FES slzon AR Yot Aol g A4S
12 83, 2% 4949 AW &L 52 3 5uAE TR B 23 494 A=
2 grtasn. Ayl A4 AE0 B & BT L A7 BT 492 E 6ol ey
o E% AAd 1-3 2 Hie] 1304 Az FrAYe ADL o}y 2] e
.
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g olFF 7 | °olF AHFEA AR H= 24 H¥A
A A 1 20 5 X 1
A Ao 2 20 5 X 1
A A4 3 20 5 X 1
A Ao 4 20 5 X 1
A A4 5 20 5 X 1
A9 6 18 5 X 1
A Ao 7 19 5 X 1
H w4 1 3 1 X 1
v we] 2 16 4 0 4
H|ate] 3 17 5 0 5

[H]1Lof 1] [&Al0f] 1]

S

[2AD] 2]
e

Abo] 2
o 2 9
matA, AAld 1-79] 77 AdE 5% EE o|Fgo] 58 Eit o EdA 4E9
HA o, vlmd 2 2 39 FulE o]¥HL HAdET ®r|E A% Hzd 19
3 o, 24 A& 2 24 A4 74 £ &+ 2I4E YAt

(th 9] 24 F7h

AAe 1-3 ¥ H[®o 1-39] Fulo] dig EAL d2ax EMV(TA-XT2Z, Stable
micro systems, England)E ©| -3l 54 ¢t &4 ¥ v A8 E cylinder
probe o}l F4ol 3 7 AEE 4FE o JEAE & 7L E 15x20x10 mm
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o =3 :7)e] Fu] AREE 238 WMEOo=Z ¢4F A AoAE= TPA(Texture Profile

Analysis)

O
2ag

F-5fo]

=43

24 zae

probe 36 mm cylinder, pretest

speed 1.0 mm/sec, test speed 1.0 mm/sec, posttest speed 1.0 mm/sec, distance 60%,

contact force 100go. 2 3t}

TPA :‘:1,—}1\::'. E-E-‘FI!‘E:I 7g E(HardneSS), %a ]é (Spﬂnginess), %-;Q /la], ﬁ ,&j (GuImiDESS) 1;\!
A3 A (Chewiness)?] 5 829 EAHANE

HlE =

E e B

A4ate] Bitg& Uehfel 2 4

#g 37] ot Eo vl EAA, AR dfe a2l (gloln @EA, SFA, A4
2 HIAAL 997t . F3dE AFRHE @F Y “AYPAY” FoAEFS B24F
Aol

s A | AAed 1| AAd2 | AAG3 | HlEZe] 1| HE2 | HZ3

A= 353760 | 212415 | 283551 | 262393 | 174520 | 4540.76 | 15606.70
EEE 0.96 0.97 0.97 098 0.99 0.97 0.94
=44 0.87 0.96 0.95 0.96 0.97 0.65 0.52

A4 305011 | 203405 | 269669 | 251678 | 169867 | 415865 | 8076.42
A3 | 203882 | 198122 | 262725 | 246220 | 167325 | 402860 | 759845

AQEE BUE A R Aolma NY T2 wikshE TesE w19 33
A%, 84 2 4940 Rob B4 ge ARE Jehinh Aolax AY, BLRE
EE 2219 el §Fo) APR SAUAE Rolg wme 2 L 39 A, AE,
A4 % QYA AUAA Eok FA L AAE Yy wimd 1 uX 39 &
g4 2He nny, 7o A 28 420 H: A9 S04 WA FRAE
A%l gl

Ao 1WA 39 FEIAES A wAYR SYYR oheh, Fx, BHA, AHY
2 494 54 24t A% AE BAY FEAAY B 548 24s e
S WerA B gl B 7o AES 20 UVAAAE V4ol Az AT
YAl $HaTE A FAT + YA

(=) #5H7)

@Alall 1-3 ¥ "l e 1-39] 7l diF 5 HIAE AAGAT. A5 B2 AED
d EoldA 5l olate] AFAA AEHE AJ BEHA 249 109¢] 53 FEFH=

AWA el A7 U E Hitete W o R 359

R A A AFE (FAFA ZUo AgAdg AF)o) it A4l A7} nEx

7} 445019, Hlatd 12 3.84, v 2% 342 H|id 3L 3119 AFZATAI} gojFe

], AAld] 12 432 AAd 2= 414, @ AAd 32 425 AA7 LR,

weha, Wlae] 1 WA 3 o AS AAH A 75Es} i Do,
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B2k A= ¥ 79 B4 Bt 2HAAM AEx, A4 R AR 230 uEAEA 1@
A3t} dAHE Ao,

L AF2AAE - AL 1F
(1) A1¥14 BARY] A9

AlEld BARE A% «7|A & A8HH, dutdrIN, F AEHE)d ddS
ol Z3e AFoE HA mmoly @Y F¥ Z3 $ BAKINGst: ZHeo] dut
A Ax FAAR 53 A& FF BAKING #AA glo] 2% ¥ dAx A
AXE Aol EAoth. dA Algd BARZE= 2229 JuAdrt AFE Axsdn
Ao dzt miEelo] 2009 HEsh= WE AFolH

(2) &3F : Non Baking A& g4 AZE B3 A LHe A& A2 T2 A
ate] E4o] AAE AF =HE JF A=

(3) Agyy

(71 A8ld BARY A=

- 71& ARE Alojaa EEE gAste Az

O H2=E 29 Axx

=7 AE71 A2
RE ] £(%) H]-&(%) H]-£(%)
49 (82bx) 40 40 40
Mg 40 20 -
OJARELHINTF 20 20 20
Aol :ix 9 20 40
A 100 100 100
@ AZ3E3

- 95 &4

- 3 d59 A=Y, AAF F 77 AF
- AFEE & FEE 1Y

- 7143 Addd 33 A4F FYES

- AEES 4R HE&E 21 HdF

- A87) Eo] 18mmE A3 43

- guilotine cutting A A

- COOLING A
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[Atel22Rd 4 A EalAdE AH-]

(1) A #d BAR T8 R TERYE #E7}

TEE 4% TEE F5FS 4, 4FF59 FEL T4 #F=AA g
T4 95 g, 77 FqE=sA] DHE T AER EXBH. FE B
Axe vAES] AF3 4EH] FH, 4, FE USATE 4§ 4 894, 459
4, €23 HEES} #AAH] ez HEdq oA 9L T4Y 44,

Azxs AZ]gule] A FE 2 T8 FAEFE U 7 BHEE 4E4
2349 E4eln, 38 Ydagss 4% DY oF= 3948 SAeld. 7
7 TROOTFE T8 £47] (Satoriuns,Germany) °]€8t4 A& Hgg AFAIYL £
Ex 105 €, A AEREE A48y oETFE SARAT. o SHE §47]
(LGAAL, F4hE o831y £ FIEE FA(GHEG. (¢  FERYE 72 39
rEate] YigE AL

() Ale4 vio] Ax @7t

¥ £47|(TA-XTZ, Stable micro systemAl)& |43 #7] #5 A=
w# Ao AXE FY}E

A AEE 934 AdfAE @2 AN HEnAE, O A= 99 23
Z 7HAlE FARE WA, €23 14VE 38 F(Hardness)d] Fe] 2
d F7E ¥ 9 B2 0 2adnE A& dristz, o G898 4FE Fede
A& =7 @

(A= $AE& 38 st YHighd AW

[TA &7 =31 3]
Mode Measure farce in| F2¢ 9& &4
compression
sample size |30 Wimm) x 30 Limm) x| d& =Z7] AIE AR =9 30mm FE
30 H{rnm) HH
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test speed | 5mm/s probe7} A|EE FE2E+= X bmnm/s
distance 30% FHzx AE FoldlA 30%9 HFPo] &
W72 ANBE FF

Probe 100mm compression plate probe F5t

() Al¥E vt #F F7)

AlE4] Hke] B B FREd/a/mabE AR/EE5F AR 7 E( R/ T/
A HER)E dF4 AAN=-NE Ao ZE 53 JEE ALE3le F7T 59 H-.
Al guE ¢ ¢t Wi 20237 7 EHE FAF AT F o i, g A8
W72 viA dejtt 22 YJokS A I 1080 AdE F oS NEE Hro, A
7] % RAES 53 AE(5-point box scale)® AL #E5FVIe YL %7 g
v Hriel s FHE g 158z FAHEYGeY, A 18 £ Hg 53z §
5d A=E A

@® A& : AE¥ BAR 2%

AEHE Ay H 3L
350 =z Ag 100% A&
522 ADT 1 2z A% 3 dv], A-g—AtolZ A A (50%)
495 AP 2 Nz A9 g3 v, Ag—ile) =2 A (100%)
@ 7}

Y% zdo= Nedds B2

Agole drEE o83t FRAAR 228 A A3 £3 BN

Ag dgsl AA

- de M S e B W AT

- 97 g 2 W B B ARGR/RRAE AR/E50 AR)%
S EE(HB/AY/ARAIVEE)E 58 A= A8 B

G) A¥da 2 u3F
(7h) ANFge S8 2 SE 84214, 10¥, 159)

e =7 A1 AT 2
- 2L aw T+ aw FE aw
193 5.61 0.344 .08 0.309 5.37 0.303
10 93 5.58 0.394 .52 0.322 5.64 0315
159 =} 3.66 0.378 413 0.309 419 0.296
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194 E4A3 Agde AR diE2Tel +# 33 58 =7t =4 dehddl
HE, AdTe] A Aoldze] gl TRFE, PE FFL PoAL £E A
Ee O BolA AAE YEAS.  SHAY 1043 15947 HEA R F] o
=74 dlﬂl O FEZARE W2 A4S YR oA Alolasdt 7

i $9o] Holdd guan. B3 AF FEHE A FEIF] w25
5 Fout i% FE ¥ S TR BT 594 Hel "AE FH 9 9
AT} ol" WM AfelmA ALG-E AFY FAMY + HAY) & AFIHA F
A7l 23 YeEblz vE £ 4 Qv

(b Alglgnte] Ax=(14, 10, 15¢)

TE CES ART 1 AT 2
193 4592 eelt] 40
10 97 9290 4232 2723
1594 11230 6530 3320

ARES AR 2T F=7t wkor 4T Allas el FHEH A
deute] FE7 Fadd FEHR AR F7MEE & 5 AW AL ey A
oz #Fel TE TF AEIF RebAA F719 Hze] FuEHAA=H EATF
E ez gd 94
AZEYE FItd] Ate]asg] A7t obF F)

E3] Azto] A4 27 AL AEs FASA =75 AL B 2 93 Ao
AXE AR ﬂ]%% adwsA A= 2A48S BdE.

P

(P AgEe B
O #% 54 2= (oF-73)

ANeWs A RS AR ot HAEAE | EFARE
350 2 B 35 4.0 3.3 25
522 49T 1 3.6 42 3.7 36
495 AT 2 3.4 37 3.7 47

- A M E AE D bardl A AtelmA AMGe whE A zelvt flE

- g% AT 1> 2T > AFT2 £o=2 G (EFFHA ALEEE A Ay
up EFA3I)

- HAE AT gERE>AITL> APF20 HE wate Ax g
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3% A= A A=

=

ATV A3 FEA0T 97} 9

)
Az s Ag A R frd e o= Ayt
549 &= 37 35 32
304 N | 36 37 32
495 AT 2 39 39 35
@ 71%
- 2|3 B3] Aol7) gle
- A7 nEE  ART AR AL AZhe] X uyw gabg A zte] FEo| F7)EH
AYT 29 B9/t Y7o A Hgde] dE R
- Ak REx0] AS AlojmA 100% WA & Aol 74 wtE=s FA JERd
6) 13
Az Mo H|&eo] H]£3 FFFQ UFH|EE A EuE AFx & 73 , HEEd
ALEE A Alolmas fAE SAHY Alojma §Ee] F7F @52 RHA ol
Z7bsla Aol Ky Axe Adde] &S ot

¥ Lut

ol
07100%) WA A HW Aol smaAt ARAD g
F 37t 2R ARl AdUns

=

Azel AHEHE ABE AL TEE AAFAEse A9d v

£ 7154 SUWEN F7h 22
o glol FAHOE H§ ¥ FoE #

AZ ¥

o A3 ARLg AEF FA], 2FA

(1) 71

h B3 : I A2 AolmAET FHE HY Hit

FEH5 S5 A3HE 2 77 AxE Zggx 9 olE o83 FIAHEAG F
F1E A ZFel glo] AFE Alo|ZARELZ diA] & AF O o] 7|E ALE A"
iyl 50%E dol/bA F719 AHubEQ Az 93, Fv7F F438A oA A& F
<l

nEld B Addrs ddbEel ejEe FIA R A AYL Ao|mARUE O

A g At

Ateld el F7)9 Fdo] FAA] ¥FE & F U= WA v 9

CERE TR

(th) F719 7120
O #wA ¢ 4”9 v 2L

W WALE 1009, AW 50%, 2 50%
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olefg] dtn=Fo W
@ A9ET 3 H &9

y:l=g

Q@ FARY HAE H &

TARET A7 FFo] w

Folgta EFFH EEFHQY dFe|th
w2 ©5 0 EIHF 100%, A7 33%, A 66%
TEFANE 2o 2ol

FHEN A FawA7)

: A7 100%, B 66%, §A 33%
F& FoE ok HHaA Dok

(th) Agury
D FAAZ
- X5} Mo ugo] e wFAS WBuLE FIAT
= Ag ] AHT2
o_];lr_
A5 M&s) | M) | &)
w15 UrE 34.95 34.95 3495
) A g 21 175 14
Alo)l AR gk 0 35 7
Y] Q HP 2 2 2
cHE= 7} 8 8 5
AARAGRH 4 4 c
A 58 2 2 2
1 3 A) 1 1 1
W B & 0.05 0.05 0.05
H ) 20 20 20
e 7 7 7
A 100 100 100
@ AxEA

- g Beo HYE

_ unz}.j_]% Alo] zZ A Bt

- Agde =34 v

A7teld FnF EFEd

- Y15 ENE, ULHD, olZ2ErE, aaYaddey, %11%
A 3yl 43 A EFete] BES gdolgE e ¥

AE FA4 A Y,

oS Wl gy
=

of YomA

23 H)E(Beater)3 AH&3ty
Q3 9Aste 3y AeE e

2Egs e 29 A= vE

HF-EfA o £

*, HEFS

f, BAAE AE A
F WA (14T A 200308

®FAT AQ W 0FE AAAFE ot HA P BE BFoluz WHE
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AA Bd BoH7 L 4FFI} folsAA HRelt,
ELEELE

D FACE GRE NEE Ay 2 Fo2 Ho IYUAe) Hw UhE A%
ahe] 05708cmTAZ o} W},

: A4 B e Zdol7l 35ecmEE 279 4F AF7|E uES Aol HAH
(Sheet pan)d] 25cmAE HF L FA s LA Zi

#dolWy|g Y HEE 2T WFEE AU
¥HZE EE APEoR I9d RS ALHAU 55 Fo|F 21 F= Rl 2

& Z2F4 S Ao A&
o] S AAMNY 2 gL A dAF TAZ "olHE Ho] Fasiu}
0 ~ 190T, Azt 127158

() #7019 &2 2 L84 = 7t

TEE FAEd X9 F5FE YgueH, 4FFY FELS FH9 FHAxdd ==
T dE3tn 9o, drlF *o‘EH’EEW}X] LHT FE GYEE FASY. FE &
Aee nAEe] 44 A Fo FH, 4, F& ﬂ"‘]ﬂ" AF W 8853, AE=T
A, E93 9gEFH AAHY Jer= "1E°ﬂ ol w$- Fad SAolr.

Aze Fy)d A $8 2 $8 FHEE HYrieldo 8 @AEE A% 23
HQ EAola, ¥y AUgs AFH “éf?s‘-% olFE F{AAAY FEAHoY. FIF
PR FL B B4 7)(Satoriuns,Germany) ©]-83t9] A8 258 AFYgn 2%
= 105 C, NS AERez ARy FEIFS 23380 T8 HE 237
(LGAA}, F4HE <83t & FYEE FAAY (i 2 FEEAH=E gL 39
W2 dte] FF g ALEF)

(vh) 7719 Bx= H7}

gz EA7|(TA-XT?2i, Stable micro system & ¢]-&3le 517 F¢ ZAZA
wet A5 ARE FF54.

#?194735% G ANAE A EAs] UBAQT, 2 AEE B¢l WAT 7}
E PA@E G, d2H $421$ F& AE[Hardneso)s) ol Fod 71
S vE 0 Be ol 2280E A% AR, H GE 4pe 2EdE A 9

v

—_—

-
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(A= F4L 33 53t FAHgS AR
[TA &4 21 X]

Mode Measure force in compression | F2% L& =4
sample size |30 W{mm) x 30 Limm) x 30 | 4Z =7 7124 2,5 30mm FE3
H(mm) Ef
test speed Smm/s probe”} A RE FE2& 4% 5mm/s
distance 309% Hx AR EololA 30%9 wWIo] 24
7R A RS FE
Probe 100mm compression plate probe &5

() 7719 A= F7}h

719 Mg M3A(CM-3500d, Konica Minolta, Osaka, Japan)& ©]£3l9 7439
t}. WX(Lightness)E WEMNE L3, JAd=(Redness)E UEHE agd FAw
(Yellowness)E YEH & batE A3 o &899 L g2 9807, agt< 0.63,
b#k& 0.47°0|91t}.

(A= 32 38 wkEste] Hitge AHEEH

(A #7198 &% H7}

F719 5 54 ZEAEN/DE/AE A/EEF A E)9) s E(SF/A /A 6E
9 IE2E)E A7 4 HAN=15)% Yoz 58 ALE AL83td Hr1 ok

FIE o Sl €31 20&3F 7F Ry E FAF AFT F Poar, 3 A5 HIL
£ flE drld 22 A¢E AFS T 1080 AHE F & AEE HE, A7)
#s 845S 53 AHAZ(5-point box scale)Z EABHT. #FH/9L& w31 3
B da] FdE Hd 158ex FAENCH, HAg 13 2 g 53 o= 5
A HERE FASAT

D AR FI 3F

A e A H] 3L
549 e
304 A¥HT 1 | &=L A% §F dy), dg-Ale]32 167% A
187 A 2 | HE2T A9 §F g8, A9—-Aleli2 33.3% A
@ H7F ¥
- 4% =7do= I A=

Ao
- AR WERE o§ote] FAPE 22T A Ae £ TA
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- A= d@sA AN
- 42 M F Qe B WA AT
- W g R P B 54 FEE/YMAE 4E/258 45)9

1= B/ A /AN A7 E 53 AE Al43le HAe
(oh) 4g 47
@ F719 $8 € FEEHE
T > PEAE
=z 4.89 0.399
AT 1 6.21 0.413
APT 2 7.86 0.421

Agere AHgE gz v, AT A Aelmrd Fgo] FAUFE, F¥
FFe Hslstd Foheht 8 BAEE A FFE 4L 443

AFY Foee Hge FEUF] ®L44E Fou B 4
£ 5 90 FA% $4 59 Sk A0 APT AFE Holas T B
S8 FFe F7Y £ BAES #95 FolB uehiA Fomz R&d 43
& TESEAR W42 0F RS 2= ARl Atk ole e AFAAE A=
& Ff A7 4B W BEE} $SstE A nadFe, B9 Aolmsst
Agun F7)9 2xERS FARE 9 0 FL LR} 9 Ao wuE

Jo
N,
oy
pats
=
of
oX
2
19,

H

(

4

M
ot
offt
tlo
¥
A
ik
oX
1

@ F79 A=
TE AE
! 2322
AQi 1 2132
A" 2 1996

AFTE AGT A=Y A%/t P ERoW AT Aomi FFo F7HE
#8 T79 AR gaste FEde A5 FATS G 5 QAT F7] WS Ape)
s §gol FA% 4% AR} WM A9 Azl ReANA e LAt e
RAoE We Wk

Q@ F719 A=
| T | L a B
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e 7856 3.86 34.89

AT 1 73.81 5.64 36.02

A 2 70.32 71.32 36.71
Atelza FEFe]l Eold4EH  Lit(Brightness)S WolAX, afh(Redness)® bk
(Yellowness)2 27183 &9l 3rh. ol FAAR A Alo|siido] Hdygry 4
delg ZW dgo] o MEA dojFS ot Zulgo] MEdE AL FIAAF
AzA ALY TA FEES 922 3 @3] € = AT, 2Z 4zsd 4
e A o8 WMo e 7E & £ lenz ¥ ARE @& A F 3l
I F719 BEAe] BelAle AR 8ol /s B Aoz wadrn
@ 7719 #F
s S A= (F-7)
ARHE ek A= e HAEAE | EFIAE

49 T 2.1 3.3 4.0 2.3

304 AHT1 3.2 3.1 3.8 2.5

187 A T2 3.9 2.9 3.1 3.0
- AR AT > AETEL > dET oo 48729 Mo M A%
- g3 = d2T > 4971 > A¥T2 £22 gt
- v A HEE, AYT1S AgT2e] 99 uhake Ax 2
- EFE2F AR A A7 F ART2 Mg FEs0 s 37
b e
Auwz | 49 P HpuEe AN

59 | w= 30 36 3.8

304 | A9 36 35 3.7

15 | agze 3.0 33 3.2
- g Aol FB FEA HETLY JHV IS M 25
- A BER  GdFen uiage] ditn S A A¥T29 V5T U
g1+
(=) 13

A gt Aol vl go] &Y EEAA WUFHEE F9)E A= & 73*r, HSel ARS
He AgE Aolasz gAE sAHYE *]'C’]':"}‘ gFol 71 55 719 BEA
o] /13T Aol K= A, HolA F AWt £/ F43 LHAE AL &
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Jq g

29 Azo] ALHE 49g AolzaBuz FFFAIEsE ABF ¥l 10725%)
YA SAHE Apolzast AT Ax 54U FUREH 37 BUNE @ o
FALde BASY T, 22 ARF)e] T8 A= P do] FALoR 4§
¥ Aoz Wu @

(2) FZZEZAMFa})

(7h) HiEH

HART t}zgéa 72:/:;:;&? g qﬂi%g
718 63.129% 63.12% 81%
Ay 27.05% 0.00% 13.50%
dE2XA BT 0.00% 27.06% 0.00%
71712 ¥ H 9,02% 9.02% 450%
5 A€ 0.72% 0.72% 0.90%
Adnpd el 0.09% 0.09% 0.10%

A 100.0% 100.0% 100.00%

-hH A=39

E 0l
T e

T2y |
(72h)

WY
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() #=4d3

Hardness

- W%k B gEEEY Ax 45
- A% dH dEEX ArE 2 AU Zold 7 AT 7|ZE Asl

3) 2= 229

(7 H &
Ag AEZ A
= Wazzy Wazg
772 HE 19.03% 19.03%
AR B 29.48% 99.48%
772w & 12.65% 12.65%
g 38.37% .
SERPN - 38.37%
HA " 0.41% 0.41%
Adnrdet 0.05% 0.05%
A 100.00% 100.00%
() AzF

_90_




e I b k-

7172
By

¥

(vh) 43

22 dY+YEEA YEZA
LEES L TEES=LT HEES-L

- YERX2Y YL EFHoE % FA FHFT 2EY oA
-2 2 235 T EEEL 28 AxFTH G #F R AgG K

,91,




e nx nx
T ol of
+
ne
T
Hu
>

B BAEE FANA REYT A3 44¢ AAW, £F B4 da wn
FFY GHE d2AA AAE TR BE WS A B Ang

A o
EZAE, A7) 2AE AxYH, 47 2AHAES TP Azxd 289y AxE W
&, 4 B¢y AxE 2AHES ol &5t Axd Bakoyd #s AT

- 330l £+ 2ZFE 9 ALFS So|AY ARSA fEe xITd A4S 79
3ot A#=EE AT By AxE 2HE, A7 2AHEY A2, AV =24
B2 E9%o Azxd B9y AxE v5E, R By A2E 2AHES o839
AzxF Bed #F Aoy,

(2) 284

HolAZ AFd YofM= F=lg s = AFol tF &4 Jvh.2edsY
(Brownie)= AMZt Fel2 W Ad T8 AYY AT o=2A, 0t F= ZAifF, of
o]d, 298 A=, £8Y ] T AR £F T w2 0FE = Bt BE
AR o iAo w vafUE I WEE 59 F AT AFE 4o
Azxd Ao=A, AT out, AdPo] F= &, By, 288 93 579 44
o] glo] dAE=R dg &4 Slth

2EteUE B4 HES £35S TReE A Ho 43 oI, ASH £5E 9o
AFES 8% A, olF HBE Ho] =" At HES A Aod &, €7
g 4ol Alg7l 44 wIFW HolA Ry @ geof B F& F A wUEH.
ol HAEEAMN @522 HAL ofo]2ad} &/ = o] dutFoe)n,

e ue A8 @, 2¥Fo] =g o WEHE, £23% 19 549 A3E 4
A A=z 227t & ARE AR, HEZL Bo] B7lEE TEAYe] 52
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Heo|t},
EY, BHEeYE AR —HBHH*‘E 9t JEonA AdgE AHgsty, A% @AVt
=, #F AHEA 238 FrgE A2 AstEIL Ak 43de] Frlste A7
At

BEUE F38a REAR A7 e, ¢ ud, HEE, 223 1} 2 5
49 400 LT, NG AT B4 442 AFH AL, B9 2
9% WE 54 AHesel B2t wom, Bue AUXA Fou, AFE HF AL

N edd Rude Age AsAm B Ade FARE TAS AT meba, 2
We Age FFe FAATAL ASIHA ohiste] wnt 2 Bz i V=
d¢ 47E B4E & Jou, % RiHS A REYER 258 47 A
W, SE BHEZ 2D $EA IR TS AANA W4E Do BE BHYL
77 B AzE 2HE, 7] 2AEY AZPY, 47 ZHRES EFE
AxY BAeY A2 BFE, L 47 2YEL ol g3 Axd B
o,

o
o
i
X,
o
ol

(3) A=+
(7 Apolax EEE o] &% HeksuAx ¢ ANl

7] ® 29 71Al9 AR ¥ A2 EFtete BEHY AL 4T BHE A£s
Aok AAd 15 A% 225 TH%S} Alojmzx 2 75 TS A}%a}oq é%ﬂr Aol
A EHEE 9%) & F5FE 7|EL2 Alolm3A BFIUE A, dA)d 2=
Ag 15 F3%S Alojax BT 15 FHE AlEste] g3 Aloja2x EA(ERE P9%)
o FFFE VTOE AolF:A: NFFHE AHESta, AdAld 3& 4% 75 FF%Y A}
oz BT 25 THE ALstd A9 Alolzms ER(EE 99%) o FEFE E
202 Alo|FZ ToFH%E AMEIAL, AA|d 4efA = HEgS AF AME3A] @R Ale]
22 30 FEFE%E A

B9 Az PEe YA FHoz 59 2FHH widE HAFE L A9E
251 FPRA HoFEoh aE 3 o AX HowW g E BT 48 2 AEE PN &
7 AolFE b Y Ao FEoh(180CT 25% baking) Z#li FF3 Alo|== FHa}F
H g

AHE(E: TF%) Hlate] 1 | AA41 AANA2 | AAe 3 | HA 44
a2 b 19.54 1954 19.54 1954 19.54
A 30.00 22.5 15.0 75 0
Aol = A Bt 0 75 15.0 225 30.0
HAEd 13.00 13.00 13.00 13.00 13.00
EELS e 6.50 6.50 6.50 6.50 6.50
223 465 465 465 465 465
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7 9.90 9.90 9.90 9.90 9.90
%—?-‘Faﬂ% 7.50 7.50 7.50 750 7.50
B X B 4.30 4.30 4.30 4.30 4.30
aﬂr:%E 350 3.50 3.50 350 350
A A 2 0.36 0.36 0.36 0.36 0.36
2 A rq;l_ 0.40 0.40 0.40 0.40 0.40
FZ 0.25 0.25 0.25 0.25 0.25
Tto}A 0.10 0.10 0.10 0.10 0.10
A 100.00 100.00 100.00 100.00 100.00

() Agg& o83 vy Ax : Hme 1

AAd 13 AAFHoZ FAJ WHoeR dtx 2 HBeUE A3, gk AA 4
1914 AHg-3 A8 225 FH%} AlelmA 2% 75 3% dald, vlad 1L Ag 30
FE%E ALl vE ARE 9 AL FAH AR 2 2L B vEdoh

O

BESUS FE L FEEHE B

SHE] ETE FFFL s, HFEZY FEL F99 3F2A wa
FAL A, 3T JAGEAN DA FRYURE LT, 52 24
WAgEe B4 NFe v, A, F& WHAIE 4F U 95, PRI,
g5 5

oo e M
ﬁrz.“‘°

éﬁ.

# #AAEHO glenz HEd lojA uf$ %B-I} 5 o]t}

3
1 WA 4 & Blaie 194 Az Bagyd disiA 37| 22 dHeE
FE BHEE 3%7}3}%‘:} FE BARE HEe EAAQ EAojm, HY A
e HER HEE olFe #HAAMY EAolt. Bt F FEGFEFE FE
& 7] (Satoriuns,Germany) °]%3}°1 NE 28 AFIYn =& 106T, A AF
ER AR FEFEFS SAFAT. FREEHE FRVQLGHAA, F4DE o] &3d

g

A

4wur+w1>r4mmg W

AHEE FAAY

4= (%) TE E4E
H o] 1 14.02 0.776
AAd 1 15.53 0.786
AAld 2 16.67 0.788
A 3 18.55 0.787
A4 4 19.27 0.789

FE BAE ool e v} o], MY ALGH Hma) 1o] Wla), AAe] 1 W
A 49) A Aolmad Go] FAREE, £B FFe vdsd Frhsht FRBA
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EE A F5% £ AN 4 AYAEY Rede ARe FRAFo] &
SFE FoU B2 SR FgL FEHNE E3 A Ho VAE F4 Fo o8}
Jet, B dhgo] wE HdAd AFS Aol kel wt £ FFE FokEU
BHAA=7E o34 AolE YEA] goerng REgf *‘%% TEINAAE vYE
W AdAHAAE 2 FHo] Ak ol AFAAE, B dWd mE Alolma i
S 9 By rt Awel vd REadst —’FO}E}L A& HoFm, EF Alo|ZA

7} Agrt Hekeyey AZTERES ZEXEE J ] 2 dAaU)l 9= Ae=E ey
o}, wElA], AR TIEK G Alo|FATLS THEE AAd 49 A$, dgns
E3tete Hlud 149 H& Begd E A3dA €53 L 2948 el

() A=(F==E A=) 371

AAd 1WA 42 wlze] 164 Az mekeye] daiA srlst gL PPos A
£E 2489 Roag ARHES FASGUY. 924 E47)(Texture analyzer)E
olgdtel 3] Wz Bk AR AEE AHAY. A5 S 53 W
RERE 87] wol YEAT.

Test Speed 2.0mm/s

Post Speed 10.0mm/s

Distance 5.0mm

Trig.Force 5g

Probe HDP/LKB LIGHT KNIFE BLADE PERSPEX

948 Ax

Hl e 1 780
AAld 1 730
AA e 2 710
A 3 680
HAAl 4 620

47 ®ol Ve whel o], ATe AgW wlwd 19 Hepust AR AEA &
gtom, AAd AT Aolmz FFo Z7H8FS By AEst gAHeR
Fastd Bede AR} S8E & 4+ A

(vh) Bk FZ3AR H7t

}d)q d" 1 -q:l;(l 40]]/\-1 z]] ]— HEI—-—,—L]Q]— H]E‘:‘ﬂ l(/g]%u]- A]—%—)O]]k:' 11] §-— EE}—?—‘J
9 Eo|2 HAso BF=y} HAH X FAsGoh

ZRATYL 99E A SAFE S8 2 F WYo] AHL 0§39 EolE
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=489,

9= #°] (mm)
Hl e ] 29.07
AAd 1 304
HAAd 2 30.2
AXd 3 30.2
A Al d 4 29.9

By AWF=E AP 49, A ALEE Had 19 AFH F5F F=9
BFEE HeErdS FdstH.

(vh 285949 #5H 7}

Hetsye &% w7, 744, 3V, 34 2 959 AFEALS AUE] 49, 4

A 1-4 £ Hlxd 19 BaE$UE ¢ ¢ho] @i 2027 77 ¥

F 2o, @ AR BFUtE W dri 22 d¢Ss AlFskal 1029
& ANRE Hrlsld, A7 A% 8AES 108 F=(10-point box scale)® FA5HE

o #EH7ste gL gt gr FJrid oiF £RHE dd 10HeE PAHAeH, 103

Hez FA849Y. 47 FEe Fr75e gL o, o ARE &7 x4 7A

A=

(347171 4]

£33 A7 dodA R=FA H3le AR 989 ARE J|FLE £33 =70

A2 A3 04, AdgS 108z 44T

Fu: 24% 2 o]HY ALE J|EoE u4Fo] A1 oHr B AL 0HLE,

AFo] A A H o] HAX I He FEE 0= 4AHE

P S AERE JFe HA 03 2 O 10de2 4

ok gty AEE 7FeE AA 03 € A 107802 4AY

AAHe v MEx: A 7|Fe2 FHA 04 E A 1082 A

il
i
R
oX W
b
4N
pk

Rl

TE &% %7 B4 wut AAHA AHEZE
Had 1 52 59 7.3 6.7 6.8
AA 1 55 6.0 75 6.5 6.2
AA o 2 6.8 6.3 7.2 7.0 6.9
AA e 3 76 7.4 76 7.1 7.7
AA ) 4 8.3 T 75 6.9 7.3

47] Eol B whsh o], mmel1s) Beksule] ulaA, Aol mAE ALEH Hets-
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b 228 27, B $5¥ A0E duht 4% wRe 2 497 9
Aoz vhehg

2. S5 BEF 3F, AY 1F, dAER 1F

(1) dE22Aol22) & "M%t =938 y=2E" FFURF
hH &3

- Alo)sA A 43 =97 QFZE Formula 79

- Alo]m228%HRAE QG BRIJ/ARE g4

(1) 2w
O A4
- Abol :226%F A H A8 (%55 o] AHizel= L1d)

Alo] Z22B%U-FAI ] BRYF ¢ Tbbrix 7IE 5557% T, #E = 2.2728Kcal/g,
#HFE5 AHE div] R 143% T4

+F ALY #AI55 FFFF : Thhrix 71F 73775%, 222 3Kcalg
- =Z4lo] 9 ¥~ Bifidobacterium 1x107 3
- Aol 1 140mL 71F 3500mg °]d FHr-
- AlF I F o7 15%
@ At#g 8 7=E WE

Al 3] & (%) Abo] 512959 A] G T
AA = K TFE57 &
(Fa4) AHHSID/Y
AF MSNF 8% 1 | 65.4000 65.4000
A A3} o 75bx 1 6.3700
AZZA 20% A E 75bx 1 5.8000
YA dEdAEY T/S 95% 1 | 2.8000 2.8000
2x 55 T/S 95% 1 | 3.0000 3.0000
At3}E 5 A (72bx) 721 2.0800 2.0800
=HdELY Y 7obx 1 2.0500 2.0500
LE|EA Y 70bx 1 1.5000 1.5000
o) AT E 28 2 FM200 75bx 1
Al#HeF  FG6512-2195 0.0500 0.0500
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& A 2o} G180
B4 ABY-3 0.0025 0.0025
BifidobacteriumBB-12(1x10™) 0.0001 0.0001
A 16.7474 17.3174
3HA 100.0000 100.0000

(th 23}
- GEEA 0%AIH d4AF AF dF 7te
- 7|1EAE [k GF14%0)4 A s

(2) FEZA(A}o]|AA) T "SAQFEE" XTUF S

7h 54

- EEA(Alo]EA) HEF IAQTEE Formula 7)g
- GEZ2(AlO]I2AY HEsle] GREUF/ LAY A

(1) 249
O A4

- $EEX(ALO]ZA 9% 1HAE A& (BT =

T0brix 715 bg ©l3t, 71& ] F§F 26% 4
- A de Ed¢eTEE

: ARY] 70%)

AREESERELE S

@ g
A4 gzzAA S
RS ki sAatEE i%ﬁ;lzév
&5 (2 100%) MSNF 8% 1 79.2000 79.2000
W 6.5000 3.0000
g2 A 90% A E 70bx 1 5.0000
o] AW E 28 A FM200E 2 0.6500
g 25 T/S 95% 1 3.2500 3.2500
?4 2N 0.8000 0.8000
B2 3f4F ABT-5 0.0035 0.0035
BAT 10.2465 8.0965
A 100.0000 100.0000
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B Az

- .85 B > EXEHF AAF] BY > He+AEAY 2iA et AAE £Y -> U
A dg 2 SE22AYH FY > A FY > kg 65770C, 108 oY > 74 ¢
200BAR (150+50) -> WJZH40T) ¥ -4kt AF > HlY @ 38740TC, 678Xt (pH 44745) >
Wz 2 ALR

(h 23

- AEEA OWAIEL ENQFEEA WAy AR A7t 7b5  JIEAFE B FF2w%0 Y
A% 7bs

- g2z Al A7) oksle] o|AWEL T MO B EAAM] s

(3) dEZ 2 (Aol 2) BN "SFEE" PN E
Gh &4
- AlolZA A4 AN E-F Formula 712

- APl 2BHHFAE HE3t] FRIG/ AR g

(b AEdH

© a4

- Abo| ZAB%IFAIE AL (21F55 v AiE e L1H)
Abo) FT225% %A E BRI ¢ Tohrix 7)1F 55°57% $HY, A28 2.272.8Kcal/g
1AV #g5s FREF  Tobrix 7]E 73776%, 222 3Kcal/g

- $AESF 1x107mL o4

- AelEAFHAY AS APLES

@ Higy|
H] 2. o] A}o] FA25%A) H -5
AA 5= e -
it L H 4] (%) AT F
R 25 T/S 95% * 3.45000 3.45000
xHESHAT 75bx 1 3.43000 3.43000

2R 75bx 1 4.48000

dEZA 20% AH 75bx 1 4.25000
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o] AT E 28 B HM200 75bx 1 2.65000 2.65000
dFARIET T/S 909 1 1.05000 1.05000
o} 2 v} gt 34k 0.03400 0.03400
frAtd L. helveticus 0.00056 0.00056
aT=ES FG6513-0021 0.06600 0.06600
AA T 4.83944 85.06944
&4 100.00000 100.00000
(th 23
- SEZ A% YL A4 At A
- 7|EAF K FR14%01d A7 7t
(1) FE22(A}ol22) T "opvlE A3 A 9
b =4
- AEZA(Ao]FA 90% 1A H AF-E§ olE) It Formula 7]
- GEZA(A]E2 W% TAIE F&ste] FRETF/ LY Fh
(1) A3
@© 24
- GEZAAPOlEZ2 0% PIAH AL (AHZVE  AdE] 70%) @ Alo]ZAAIY FF-EEF
70brix 715 Bg °lat
- B 4aA
- AT TYE 09345% (HEA)
@ HE]
A7 o G222 2AY f
AA = 4 *i’ ! o Elfj’”
A 3 %% %4 (4.9bx) T/S 4.1% 1 22.793 22.793
o A g} 2.800
22X 90% A 70bx 1 5.720
o] 2 E £ 1 ¥M200 75bx 1 0.350
gAFLAUYES 0.080
" ERIC 0.020 0.020

= 00—




A AT 74.387 71.037

& A 100.000 100.000

Q@ A=

85T old ol gatriuER &3] > ANFEY F94-> AAs 497 F9] > wERIC,
HATFLEUER 54 > UHA & T4 > QA 121, 0% > ¥4 > 94 R ER
s

(ch 23

- EE200%0) AL BAG A7} 7 ZIEAF K TR 6% A 7
- dERAE HAE7) ofatd o|ATRELHAGMANLE AN 75

- BFATe HEZ2E H L5 &ute] gsiH= &3

(6) ¥EZE2 @ "Zero Calorie S E"

7h &3

- 4ERARY A48 @A E1(AZZRE) Formula 7%
- GER2AEY H L5 AZBRE 7TA Fo

b 2833

® A4

- YERAEY AL AZZRE Aot} YEEAFEY TR : Okealg
- Y$EE2 150me/250mL T

@ |
A= T4 Control (w/w2) | B 4] & (w/w%)

2] 1.433 1.433
dE22ET 70bx T 0.620
T4k A 0.077 0.077
sages 0.014 0.014
ol AdTZLE 0.010 0.009
#2295 SH10-0330 0.082 0.082

A A 98.383 97.765

g A 100.000 100.000
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(vh 23}

— Control _‘%Eiﬁ—f-%_

Tt

\ it 2

247
oo

4

BodyZ}
- B2~ Aoz Frjd gu ¥ S3xln Eyie] Fol4
- body#d 571 ¥ AMNELE FolH

o 29 2 42%
(1) 2=4= v
Zh &4

- HAFE SEEAE 100% A AT AFET GEEL/GEAT E& AFH B
- #597E T A 4 7154 A4
- E4YEE T8 AolvF 4E

0D Az
SAZH0s | wd [ 344 1[ AN 2] A4 3 [ AN 4] AN 5
95 30 30 30 30 30 30
B 9l 26 26 26 26 26 26
AEHA
(Frslobal, ok | = . ® B %
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AIN-93(American Institute of Nutrition)ollA] A3z Yubd el XWe] F o=x] 9 <F
19 %9<ld] wtaf] 2 AJgoA ALE-g Aol Aol 5% E w-§- @] dfEo|rt. o] w3,
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Gut microbiota and hepatk steatosls

energy source for colonocytes and exhibits potent anti-in-
flammatory activity (Wong et al 2006). Recent predinical
studies have demonstrated that butyrate-producing probi-
otics prevent the development of NAFLD (Endo et al
2013) and that administration of butyrate ameliorates
HFD-induced steatosis through decreased hepatic inflam-
mation and glucose tolerance (Mattace Raso et al. 2013 ).
Although the amount of butyrate produced in the colon
was not measured in this study, the proportions of buty-
rate- producing bacteria (Lachnospiraceae and
Ruminococcaceae) were decreased in obfob mice. Buty-
rate s ako known to induce FGE 21, which stimulates
hepatic fatty acid P-oxidation in chese C57BL/G] mice (Li
et al. 2012} Thus, decreased butyrate-producing micro-
biota in the gut may be a possible contriboting factor
that accelerates hepatic steatosis,

Taken together, the changes in the gut microbiota and
their metaholites can alter the profile of BAs, thereby pro-
viding a mechanism by which an altered microbiota profile
contributes to the devdopment of MAFLD (Fig. 5 This
contribution is, at least in part, due to decreased levels of
taurine-conjugated  BAs and butyrate- producing  micro-
biota in the gut. This study suggests that the manipulation
of gut microliota is assoqated with NAFLD development.
[Met containing prebiotics 15 an impaortant strategy to pre-
vent MAFLDL In addition, several studies have reported
that probiohics treatment attenuated the markers of liver
damage in WAFLD patients (Aller ef al 2011; Malagnarn-
era et all 2012 Ma et al 2013) although the availability of
strains are limited. Further studies to explore whether
treatment with probiotics, especially butyrate-producing
strains, leads to a direat reduction of hepatic fat content via
decreasing of BAs deconjugation in MAFLD model are war-
ranted, Moreover, wdl-designed human intervention stud-
ies may suggest the potential benefit of probiotics in
impraving disease progress in NAFLD patients,
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zccelerates the colon tumes formation

It iz reported that increazsd fat storzge is linled with inceeased
genemation of B0S™ ROS =n interact with ONA to produce
damage including single and double-standed DA breaks and
mucleotide modifications. The level of 3-0HAG, the oxidized form
of the nuclecside 2'-deceryzuanosine present in DNA is one of
the most relizble and abundant markers for fres adiclindured
cazdative lesions ® Study resules indicated that toml anticeridant
capaditywas lower in the HED group than thaose of the KD group,
while 5054 level was higher in the HFD group. These results
show that mice fed HED wese under a heavies cxgdative stress and
antoxdant defenses mightbe wealened than mice fed KD

ROS may also be one of the contributor in gur dysfimetion ™
Increazed RO can rapidly somulate comparomental rediserbu-
tion of TJs such as cccludin and 2041 in Caco-2 cells™ The
disruprion of Tfs plays an important role in the pathogenesiz of a
number of pastrointestng diseases induding inflammatcry
bowel disease, celiac disease allersy, and cncer ™ In this study,
HED remadksbly increased passage of FITC-dexiran and
significantly decreased exprzesion levels of T] protzins including
pecludin, 2041, and daudin-1. A previoss study has indicated that
HFD causes intestinal sosinophil depledon which could resultin
defective barrer fimction ™ Not only to promote intestinad
numerigenesis, but severs gut barder dysfuncdeon enhanees
progression of colon cancer cachexia in the #\__.w:# rmice model
through  increased endovomemia and higher drculatne
comcentration of IL-6.™ Increased intestina] permezhility permits
diffusion of barterial endotoxing such as LPS into the blood
stream which is assodated with sysoemic inflammadon and
dewsiopment of several diszazes ™™ Previous reporis showed
that inflammmation marksss were decreased in obyob mics lacking
LE5 receptor CD14 and identified HFDHinduced L35 iz a trigzeding
factor in metsholic endotceemia ™™ In a case-contl stody,
bioed endotooan levels were shown to be cosrelated with colon
polyps. ™ We dearty found that HFD significantly increased blood
(D14 level and colonic TL34 mBNA expression level Among
several TLRs, TLEA is simulated by binding bacterizl LPE. The
TIR4/NFx3 sigraling pathway is lmown to stmulate the
secretion of inflammatory crookines including 1105 and -8, and
TLE4-dependent mflammarory response contdbuted o the
colorectzsl cancer (CRC) devslopment™ A previous study alsa
showed that the upregelated TLBR4 and e polymorphism are
azsodated with progressicn of colon ancee™ TLAS wes also
suggested az an important CRC spedific cell-surface markes in
colorects]l cancer padent® As LFS weatment increases

peraceliular permeshility inintesting! epithelial cafls ™ it can be

postulated that HED facilitates LPS producdon and LES-induced
signaling canzes endotmezmiz. sesulting in increased intestinal
permeabidity possibly accelerating CRC progression.

In this stody, sermm L4 concentration znd MPO level wers
used as inflammatery markers. Ameong several inflammatory
cyokdnes, 105 is kmown as @ predictive marker for CRC pro-
gresgion *** MPO iz a epedfic marker of nenrophils infiltmdon,
which cn be conzidered as an inflammratcry damage index *%
Az expectsd, both serom IL-6 and MPO level were slevated in the
HED grouwp compassd to the ND group in accordance with
increased permeability markers.

In summary, HFD induced cxadative stress and endotoxenia,
leading to disruption of intestina] barmer in AFC*" mice. In
additien. HED increased both coodative stress and LPG-relased
markers. These resul= mndicate thar mereased  intestinsl
permeabiity allows entrance of bactenal pathogens and may
causs cheonic inflammation whach accderares the formation of
intestinal polyps in AFC*™™ mice. This study is one of 2 fewr
studies suggesting that HFD influences :ntestinal tumorigenesis
by increasing intestinal permeshility via cxidative stress and

endotoxemia.
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P-32
Effects of D-psicose on adipose tissue inflammation and

lipid metabolism in CS7TBL/6J-ob/ob mice: A transcriptomic
study

Sung-Eun Kim', Su Jeong Kim', Hye-Jung Kim’, Mi-Kyung SurlgI

"Department of Food and Nutrition, Sookmyung Women's University, Seoul, Korea, "Sa.myung
Group Food R&D Cenier. Samyvang Genex Corpovation. Daejeon, Korea

Background: D-psicose, a C-3 epimer of D-fructose, has been known to have anti-adipogenic
properties. We investigated the effect of dietary D-psicose substitution for sucrose on adipose
tissue metabolism in obese mice.

Methods: C5TBL/6J-0b/ob mice were assigned to receive either the AIN-93G or the 5% D-psicose
diet. After sacrifice on week 12, blood and white adipose tissue samples were collected for further
pression in white adip
pathway analysis using Illumina MouseRef-8 and Ingenuity Pathway Analysis. respectively. The
mRNA expression of genes related with inflammation and lipid metabolism in white adipose tissue
was also determined.

analyses. We performed genome-wide analysis of gene tissue and

Results: In mice fed the D-psicose-supplemented diet, body weight, mass of adipose tissue,
adipocyte size, and serum total cholesterol level decreased, while serum HDL/LDL cholesterol
ncreased. We identified 64 down- and 39 up-regulated genes associated with inflammatory
response (Network 1), molecular transport (Network 2), and lipid metabolism (Networks 3 and
4) in response 1o D-psicose supplememation. In the D-psicose-supplemented diet group,
down-regulation of genes related with inflammatory response including CD36, CD44, FOS, and
ILTR was associated with the decreased mRNA expression of genes related with inflammation
(TNF- @, IL-6, MCP-1) and adipo/lipogenesis (PPAR-«, PPAR-7, C/EBP-a, SREBP-1, aP2,
LPL, FAS), The mRNA expression of [-oxidation related genes (CPT-1, HSL) increased in mice
fed D-psicose diet.

Conclusions: Our data provide evidence that D-psicose has anti-obesity and anti-adipo/lipogenic
activities, which appears 1o be attributable, at least in part, to the changes in inflammation and
lipid metabolism m obese mice.

Keywords: [D-Psicose, Obesity, Inflammation, Lipid metabolism, Microarray

Society of Cancer

[This study was supported by the High Value-added Food Technology Development Program
(113035-3) funded by the Ministry of Agriculture, Food and Rural Affairs.]
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inflammation and lipid metabolism in C57BL/6J-ob/ob mice

skafumi ITOH, Takao HIBI Sung-Eun Kim', Su Jeong Kim', Hye-Jung Kim’, Mi-Kyung Sung™
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o University, Japan, "National Food Research Institute. Depmrdnmmmnempmmmm Co. Ltd, Taiwan, "Department of Food
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[P4-29]

Geneml Composition and Sensory Properties of Mozzarella Cheese Made with Reduced Fat Content
Wan Seo Park, Jun Sang Ham, Seok-Geun Jeong*

National Insutute of Animal Science, RDA, Wanju-gun 565-851, Korea

The study on reducing fat contents for mozzarella cheese type of pasta filatn has been continuously performed.
Commonly, the fat reduction in cheese leads to increase in volume fraction of protein and often lower moisture/protein
ratio. Also, it has differences in formation, release and perception of flavor. The objective of this study was to describe
the general composition and sensory property in mozzarella cheese using raw milk with 3 different fat contents (1, 2,
4%) and npened for 9days. In this study, reducing the fat content from 4% to 1% did not affect moisture content but
resulted in significant differences in degradation rates of protein ripened for 0, 3, 5, 7, and 9 d in all cheesed. Also,
showed a positive consequence for sensory quality the higher the fat contents, but low-fat cheese indicated a typical
texture and off-flavour. In fact, reducing the fat content and considering the important thing is that such as flavor and
aroma, the further study should be a way to altemated material at the same time.

[P4-30]

Genome-wide expression analysis reveals effects of D-psicose on adipose tissue inflammation and lipid metabolism in
CSTBL/6Job/ob mice

Sung-Eun Kim'", Su Jeong Kim'"", Hye-Jung Kim” and Mi-Kyung Sung'

"Department of Food and Nutrition, Sookmyung Women's University, Seoul 140-742, Republic of Korea, Samyang
Group Food R&D Center, Samyang Genex Corporation, Daejeon 305-717, Republic of Korea,

D-psicose (DP), a C-3 epimer of D-fructose, has been known to have anti-adipogenic properties, We investigated the
effect of dietary DP substitution for sucrose on adipose tissue metabolism in obese mice. CSTBL/Gl-ob/oh mice were
assigned to receive either the AIN-93G or the 5% DP diet. Affer sacrifice on week 12, blood and white adipose tissue
(WAT) samples were collected for further analyses. Genome-wide expression pattems of WAT and pathway analysis
were performed using Hlumina MouseRef-8 and Ingenuity Pathway Analysis, respectively, In mice fed the
DP-supplemented diet, body weight, mass of adipose tissue, and adipocyte size decreased. We identified 64 down- and
39 up-regulated genes associated with inflammatory response (Network 1), molecular transport (Network 2), and lipid
metabolism  (Networks 3 and 4) in response to DP supplementation. In the DP-supplemented diet group,
down-regulation of genes related with inflammatory response including CD36, CD44, FOS, and IL7R was associated
with the d 1 mRNA expression of genes related with inflammation (TNF-g, IL-6, MCP-1) and adipogenesis
lP[’AR—n PPAR-y, (VEBP-u, SREBP-1, aP2, LPL, FAS). Expression of B-oxidation related genes {CPT-I HSL)

d in mice fed DP diet. Our data suggest that DP replacement has beneficial effe

metabolism. [This study was supported by the High Value-added Food Technology Development Program (113035-3)
funded by the Ministry of Agriculture, Food and Rural Affairs.]
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Dietary D-psicose Supplementation Improves
Blood Glucose Homeostasis in CS7BL/6J Mice

So Wan Sung', Sung-Fun Kim', Hye-Jung Kinr’, Mi-Kyung Sungl

'Department of Food and Nutrition, Sookmvung Women's University, Seoul, Korea; “Samyang
Group Food R&D Center, Samyang Genex Corporation, Daejeon, Karea

Background/aims: Hyperglycemia accompanying hyperinsulinemia is a well-known risk
factor of several types of cancer. D-Psicose, a rare sugar with little calorie, is known to
reduce the risk of excess calorie-induced metabolic complications. The purpose of this study
was to determine the ability of D-psicose to maintain glucose homeostasis in comparison
with that of other simple sugars.

Methods: Five-week-old male C57BL/6] mice were subjected to an oral glucose tolerance
test (OGTT) after acclimatization to a chow diet for a week. Each OGTT consisted of
D-glucose, D-fructose, D-psicose, D-glucosetD-fructose, D-glucose+D-psicose, and
D-fructose+D-psicose (2 g/kg). The mice were then assigned to different diet groups for
16 weeks: (1) AIN-93G (Control), (2) 5% D-glucose, (3) 5% D-fructose, (4) 5% D-psicose,
(5) 2.5% D-glucose+2.5% D-fructose, (6) 2.5% D-glucose+2.5% D-psicose, and (7) 2.5%
D-fructoset+2.5% D-psicose (n=7/group). Additional OGTTs were performed and fasting
glucose concentrations were measured at weeks 8 and 16.

Results: The final body weights of mice fed D-psicose and D-fructose+D-psicose were
significantly reduced compared with those of other groups. At week 0, the mice fed D-psicose,
D-fructose, and D-fructose+D-psicose showed the lower concentrations of plasma glucose
at 15 and 30 minutes and the area under the curve during the OGTT was significantly
decreased compared with other groups. No difference was observed in plasma glucose levels
at any time points among groups at week 8. During the OGTT at week 16, the mice fed
D-psicose and D-fructose+D-psicose showed the lower plasma glucose concentrations than
mice fed Control, D-glucose. and D-fructose at 15 minutes, and the difference remained
significant only with mice fed D-glucose at 30 minutes. No difference was observed in
fasting glucose concentration either week 8 or 16.

Conclusion: Our data suggest that dietary D-psicose improves glucose homeostasis possibly
by disturbing glucose absorption, and long-term efficacy was not observed.
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