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Angoroside C: B 2| 2|0 M 22T st = .

4.9 mg/g (EAIE2| 80~120 %)

-vitro

HZMZ(SH-SY5Y)E 0|83 HMFEZE0| = B= mit

- HEMEY SEEEGIutamate) It B BHFEE HEA| HEEE 2EE MTT assayE 0
-HEEZEEE DAP 3
= S MZEZ 50| AchE activity 9N =5 EH7t
HUESE o2 £l

(a5
- HAEZgO| MSE AER

Ol TUNEL assayE S5t0] DMA fragmentation 9% 24 & =0

ra

=
ot

| Acetylcholin t= 24Pl Acetylcholinesterase2] Edg€ =3
2 24 "t

oH Zd =F
A 112 8 UK A A B R

- HIZAE £F DT pay, Caspase-3 B M=

I

oT =

Glutathione 3! Glutathione reductase

T 9H THEE po-2 2 EE =2
- sAs} 2y TR QAL O BT W v sol

S0D-12 L GPe-1

O] M|of@ M2 (BV-2 cell) S 0] 88t HFE20| MHEF YA wit
- MAMZO LpSlipopolysccharides) & * =
- IL-1B, TNF-o, PGE2 RHE =F
- AEEE AE A 2l EHEE Cylcolgenase-2(COX-2) EHEY =T
- HZ U NF-kB EEE S3
|;;|. al Aﬂi AI.D:I J_}.Ei 07:1;;'. al ErHIlKI HI-?i ﬁi} gll ]
FSES0 2 E Mitogen-activaged protein kinases(ERK, JNK, p38MAPK) BT E =3
Al =

5= NONitric oxide)E 2 iNOS{Induceble oxide synthase) 2HZ

s}
ol
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SHEAY

-50D-12 R GPx-1 &

= beta-amyloid &4 W ZHHH

Rt

b

2143

Tau THAE Bt

=)

oK

o

=
=

O Z beta-amyloid =

HE 24

beta-amyloid 7= 7|A9a2 2= B2 &

- Morris =5 0|2 AlE

W =871H 48

X

o
K
KH

T

- O o E S ocfor =3 U Acetylcholine 3 Acetylcholine estrase 24d S

, CREB, BDNF &
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AH7HE

i g8 itro

E| *._"éHIE-E Ei

oo ialE e ! 1
A i
AchE: HEUHEU CHMUER E8iE 2
Glutathione: H21% 422 RE TAWE S TUHET

v HMFEEE M2l A Ache B4 folE A2
v BYTEE M2l A £ SREE2 Y
oA F7t
st 4 g 9 T E WE 5o

Glutamate 2|2 S7}El M3tx
AEHAE AL

v BMFEE Mel Al SoD-1, SOD-2, GPx-1
CHYE WH Qo/H FIt

HEEEel UBME BE=aq

50 I 1
i I—I—I—I
¥ Glutamate X255 E HPFME A el

v Glutamate X2|2 HE AH0| 58
UPHENM HEZYEES RN F7

HNFEES NAME AES AH
fozM NZME 23 HIHE LpepY

=il IHM

v 4 F=EE M2l Al Glutamate CHZEZ CH|
MEMEZ MY CHE WE fo|Y Zha,
MZANY ofH Shed wH Ro|X 57t

e

L, o
0

C57BL/6 mice

*amyloid beta (1-42):
Oxidative nress ggs %%E}E

ANREEE

(30, 100 mg/kg)
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Bt FA 2 O ST g St
B-amyloid2 S7HE U31H AEd S ZhE

HYsEES AR SE YA U Tau CHUEO|
I} ISR ofF| sto] HANEE 22

R -
Ap SEE Tay ShUTY 4
NS RE,
HAME W NUE Yoy

v AR THER CY| GR B RH
F7150D-1, S0D-2, GPx-1 THYT B
w24 &7t

- -

v Ap CHED CHY| Ap SR =5 A U
Tau EHE | 2p a5

HYTEES HUHZ MRS A fresM HA4E 85 SuHE LEr

Bl BAIB Cheav
-

MIE A ofF S E WH So¥ 87t

ot Cleaved
wa FARF

< HY FRE M2 A Ap CHES CHY] MBME AR CUE B [N T,

 BI71Y9 & 2E

oy
=l
m
2

rH

K=

Scopolaminef

Scopolamine
=2

N

o ==
- A FEE

71 24l ot (30, 100 mg/kg)
C57BL/6 mice

o3ljeol O
*Scopolamine: '—3 zTEE
anti-cholinergic drug2 2
e g SIRsaE e, Tloiate R E (50 me/kg)

o
= e

| —
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AH7HE

in-vivo SSAS

w E7)7]%) 24 B

Scopolamine 2|2 Z2E 7|53 S S B W ChE U S0 HHFEES A0|EFIR ZH|E AYHISHY
HAZEE RO 7hH Scopolamine 2|2 S7Hel 425 A8 Za HBHZ AFEE H

I CRA M 7L EYISHE G H70A. 2R EA 9= &8
16, TNF-a: A A 2 2L B HIEHE AT B cytokine

e v HMEEE M| Al

R SOD-1, SOD-2 T4 E ¥ {o|H 7} v IL-1B, IL-6, TNF-o S8} 28 So5 Za
Scopolamine CHEZ CHY| 2T Az

{step through latency) R2I1% 57} BAEEE FoE AYA T Y

HEHEZ ME 4HE ST
HAMNZ 85 T}

Scopolamine M2l 248 27 82 59 HBMZ BEE B2t
g 7|2sEe HAFEE 202 A

=

v HBEMZE A T E EE RO Ha
v HIEANE oF THE U oY 7t

woNF: H AVUYRE ASL LYW HAME RY BN
cren: 21 B W PH B sonr EAERE

v BDNF EHYE WH {o/F 57
v CREB 2143} g2/ 7t

v ENGE ted Hale N2, el fel Za
v S5 AoMC HEE U5 RO H7h

AN

in-vivo 885

& =3} 7193 X5t 2E

12F BF 5(

SAMR1 e 1 IR
(RSN E=Z . I
EETES -
SAMPS I SEAH |
N (PRLH=Z

- P+ FEE I Y| =X B2AM I
(30, 100 mg/kg)

L 3} § E Mouse

*Senescence Accelerated Mouse-Prone 8

(Bl b | EA E P8+230| XEE
*Senescence Accelerated Mouse resistant 1
: control strain (50 mg/kg)
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AH7HE

—_—

in-vivo .B.a?:]'o

& =3} 7|E M5 2E

k32 el ZAAE JIEYE HUFES
FOE 7

v HY FEE N A
P8 CHZ=F CHH| 21T A2
(step through latency) R215 &7}

v Choline-acetyltrasnferase §2|% Z7}
+ Acetylcholinesterase TH¥E W3 723 H2
v BDNF T8 28l oy 57t

i
I i

¥ iNOS, IL-1p, IL-6, TNF-o THHE 2§
FoH A

ozl HFME AIE oH E B
MEAMEZ B35 =0}

=
- -

o D’ I]“

HFAE AR DWE B 29 24
MEAME oIF SHYE wE Reld 57t
TAR B T U R E7

.,

“

«

Gl . bet:

yioid.

1) AHE AE A AX|E S

HFHZ AME oA =2t

Neurotoxin I

. Oxidative -~ o
. —
BoNE SN

Ap
laques AP %
i
APP

Tan

l r
Cell 1Ie-.nl|®
Cell growth

® < " ? Choline

P Acetylcholine 2ckees -

5 s
[ X o |
"%

Acetate

2) MEHA 72 S71E S8 UBMHE
24 57t =2t

g

3) Amyloid beta 5% 3! tau THYZ 01 L3}
A E Sot HFME ALE X 2ot
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HAEZES TU(SHI))7]e B
+  CHAXE 20-65M] $H= /ol L 80 o] 7|242a} Fo| HEYH Soto| =2
o

(YOI QK| AFERZAL, HZH o A 27| 2|4

(B 4A1-AS 8] 2% HP R o2 2127

ZA M e 0|3k ; “l . |
B3 =8

- 432k 300 mg/day (HE 12 12]) ¥
« 12577 EH v ZABY A1-As B WY go| 57t
. o : g y v ZRAHPE wet 2|97 HEY 52| 31
o AE7|E. Hmystn sharEe
A7 HEistn st g e TR
+ Z™EF: CNT(Computerized kel BRI R

NeuroCognitive Function Test), et

Digit Span Test , % BDNF .a n E

b M UTBYENE, HTARY HERE
o TS G ANE B

v J5H ¥ = iyl
EE BDNF level R21H 71

s FES
SHEE, st EdE ST HNBHE BES
MBI LUARS 7t

HMEHEEE BoAHZE AHA 7kAdE B2t
MAMZ EE £

H|EfOL 20| £, EfR THYE ol ats) Zia 2 MPEM|Z AFE |

* %y Brain-on!

e

t".m-m(nonur" L&:'—) .
T ™

1 BoNF =) B = e B
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ISR Lko] 2|3l d

i

> 22| 22 (Oleogel)2] H2

Oleogelator(organogelator> organogel)& O|&3t0] AX 2 343 +
ZE 0|88 LHAEXME H=5t= 7| H.

3AE =0 20| E2|F 22 A U= hydrogel 2| CHE E|= 7l S,

- =0 2™ 24O E{(Oleogelator)2| B F

= CHE Z27E hydrophobic (zein), hydrophilic (B-lactoglobulins, gelatin)

= Etp3tE27F Cellulose, modified starch, Hydroxypropyl methylcellulose

(HPMC) xanthan gum (XG), Ethyl cellulose, Adipic acid, Inulin, Chitosan, -
glucan, Polydextrose, Wheat and Oat bran

= X|2HE Z2ZE Wax, monoglyceric stearate, monoglyceride, oryzanol etc

> Oleogelator 70| W2t ®M= & 2229 2|25t £40| CHE.
> CtYT oleogelator 2| 2 & &3l Ast= 298 FHstH= 9+ TH.

3 RE."QK-IIol C):{__I_L -| J\'Il?iili}llki :HIH -| oz x; oHE'__ll_ %%.

» ZHLICE University of Guelph2| Dr. Marangoni @7+ & =, D—"M\l_:.'_ Antonomous
University of San Luis PotosiZ2 °| pr. Vasquez°| fapd Ho|Ch= ¢4 H
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sded 2 g8 Hel1

o
i 443t (Nucleation) ®
@]
= WH Q| 7| & Lo Z=
A=82
» YUXS0| 2 A d(nucleation)StHA 20| H&0| LojLt CHE D}
CHAE HAH 20| ¥4 E

= CH% oleogelator

- Natural waxes : candellia wax, beeswax, carnauba wax, rice bran wax
- Monoacylglycerols, Diacylglycerols
- Fatty acids + fatty alcohols (policosanol, cholesterol, D-limonene +
medium chain triacylglycerols
+ dicarboxylic acids)

- Phytosterols + Monoacylglycerols, sorbitan esters+ phospholipids

=22 A= ¥d He| 2

5ol 3%% & 5
SIS 2ol A Sokasembly)  ¥1%35, 37, X
e 0 ..0 :.. # # #
SOEPRE A

s EX}S 70| I EE (self-assembly) S B3} 22| QWS WS W,

= [H2Foleogelator
- Hydroxy stearic acid, ricinelaidic acid, sphingolipids
- Phytosterols + sterol esters (sorbitanmonostearate, sorbitantristearate,

y-oryzanol + B-sitosterol, lecithin + sorbitantristearate),
- Phospholipids + tocopherols (a-tocopherol + lecithin)
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S Az dd el 3

Polymer 72| 27 - ZSt (Sel-assembly)

™ .. ® ./-H-\.
o:\.\.. : \'\. aT -"ML.Q}"— Polymertzation /\‘
&
T N -:.:\' \ﬁ Ly )

.\.. ) =

Polymer 7t8| At 7+ Z S (self-assembly) S S| 2 2 2 M5t = 2

CH4f oleogelator
Carbohydrates : Hydrophobic (ethyl cellulose), Hydrophibic (methylcellulose,
hydroxypropyl methylcellulose)

Proteins: hydrophobic (zein), hydrophilic (B-lactoglobulins, gelatin)

Protein + polysaccharides, chitosan and chitin, ethylene vinylacetatecopolymer

2. 2|2

« Bt E 27k oleogelator

W g8 7

rR

o

Fat replacement
Product / Fat replacer (Reference)
level (%)
Steamed or baked bun /
100%
(Bascuas et al., 2021)
Cake / (L Adili etal., 2020) 50%

Muffin / , oil (Lee et al., 2018) 50%
Cookie / (Santiago etal., 2017) 10~30%

Cake / octenyl succinic anhydride modified mungbean (Punia et al., 2019) 30%

ke ameaon [
[ Shortestcootis/  (racutiorat, 20 [
[ b/ e [
[ e/ Geemoom [
| i/ olowsewanoen [

Biscuits / (Moriano et al., 2018) 46%
Cookie / (Mili¢evi¢ etal., 2020) 10~30%
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« X2k 22t oleogelator

Products / Fat replacer (Reference) Fat replacement level (%)

Filling cream / , oil (Kim et al., 2022) 100%
Cookie / , oil (Zhao et al., 2020) 100%

Chocolate / Oil, , B-sitosterol + lecithin
(LLI etal., 2021)

25%

Cake / , 0il (Demirkesen et al., 2019) 25%

Sweet pan bread / , 0il (Jung et al., 2020) 75%

Muffin / , oil (Lim et al., 2017) 25%
Cake / , oil (Kim et al., 2017) 25%

Cake / , 0il (Amoah et al., 2017) 100%
Cookie / , oil (Jang etal., 2015) 100%

Muffin / , oil (Giacomozzi et al., 2018) 100%
Bread, Cake / Chia (Fernandes et al., 2017) ~75%

50%

« CHEH A L2t oleogelator

Products / Fat replacer (Reference) Fat replacement level (%)

Sponge cake / , XG, bayberry leave(BLP)

100%

(Kim et al., 2022)

. Gelatin =8 A7 (Pan &, 2021): Gelatin, xanthan gum, pectin, arabic
gum= 0| 85} 0] oleogel2 A= = OF7HEl 100% CHA| SHOY sponge cake
(~HEX| Ao[3) M=,
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» Patent
=LY

S53 (55 5R W) AEHA 20
A AA, & 7] A2 Ao MEgd, W o ESR | 70% 22| B R, 20% E-471, 7% =2l Ml 2l, 206 72t
5= M= (1020210011914) 7Lt 1% 72

35-50% L EGAE S 25.40% HAHE, 0.5-1%

HEE FAIH 27tF 2HE L O[S 0|88 | TS 0.1-02% OFATFEE M 13, HEEE
4 (1007378230000) EPA 10-20% AHOFEFEMLIEE 0.1-0.5%

EZE|OFA, 0.2-0.6% 2| ItHAl, 0.2-0.5% OF2 2bA|

HEZA WHEE Zast= A2 THd2 9 7 9% HEEZA O|HE, CIEF SI0|E2ZE20|E¢
HEC Al CiHIE2 M 2| 0ol 2 tZIAL 2AT|HO|E) (MERAQBOERZER
(1018687790000) O|E 9| Z&H|= 1))
OfUBA-KA HetHol Ha W gojg o | O3 ASTT AL LS SRS AX 2
25 A T Kt 2He (1021753330000) EE(ET =T L LU R,
1.1-5.5% AH[OF24F 1.0-5.0 0| EH2

7t=2tR S 08¢ Ho|~E2|o| MlxdY
(1020150131220)

60~80% H|H, 20~40% Zt&=2t7

» Patent

=2

Partial fat replacementin flat bread (US76290
13B2)

Starch-based fat mimetic (tapioca pearl)

Fat replacers and filling materials (US2017002
7209A1)

Starch-based fat mimetic (oligodextran)

Bakery shortening substitute, bakery products
Starch-based fat mimetic

containingthe same, and preparation metho

(Konjac glucomannan)
d (US60448564A)

Lightened fat and its use in bread making and Protein & lipid-based fat mimetic
patisserie (W02014140245A1) (microalgal flour)

Starch-based fat mimetic

Low calorie fat substitute (EP1830667B1)

(succinate starch & polyols)
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3. 2 M| 4E 28
> M2 9 R

+ Sandwich cookie cream, chocolate paste?| HRE 2B E CHA (Tanti
et al, 2016; Patel et al., 2014)

« Cake S H|O|FHEZ| ME0 ELE SHEZ A (Patel et al, 2015)

« R7FSE (cream cheese product)0l H-& (Bemer et al, 2016)

+ Peanut butter2| 2tz A% S8 (Tanti et al, 2016)

« bun (H)MZ=0| HPMCE} xanthan gum & cﬂ-_rL (Bascuas =, 2021)

o - O] o e 23

>l 2 7718 MES

« &M X2 meat products)Oll beer fat€ S22 E CHH|(Zetzl et al., 2012)
« Z0O|F2| beef fat CHM| EH T

. 2EYCH

£ 25 ax% =225t 7| M =(Zhao S, 2020)
. Op7LEICA &

s Ztda|otetAaot 02 #E

AZo| S 2US HETH =2 AR

Abe A= ) iy ox Substituted Food Oleogel:
e AE Oleogelator Oleogelator = S Component(SFC) SFC
Cookies Candelilla wax 3.0% and 6.0% of Canola oil Shortenings 30:70
oil (wiw) 60:40
Candelilla was 2.5%and 5.0% of Sunflower oil Shortenings 100:0
Carnauba wax oil (wiw)
Candelilla wax 3.0% and 6.0% of Canola oil Shortenings 100:0
oil (wiw)
Beeswax 5.0% of oil (w/w) Hazelnut oil Shortening 100:0
Sunflower wax
Spreads Carnauba wax 3.0%. 7.0% and Virgin olive oil
(Breakfast 10.0% of oil (w/w)
margarine
& ) Beeswax 5.0% of oil (w/w) Virgin olive oil
Shellac wax 5.0% of spread Rapeseed oil as continuous oil 100:0
(wiw) phase
Confectionery  Bees wax 1.5-3% of oil Rice bran oil Palm oil 17:83
fillings 33:67
50:50
Frankfinters Ethyleellulose 10.0% of oil Cancla oil Beef fat 100:0
Soybean oil
Flaxseed oil
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AS0AEE 2222 Al

= Ethylcellulose(10%) 2} 7HEEHT, &1, OlOHM 7 & 282519
SYHENE

r B EET AMASIZEAEU R EEE 2Y

.+ 10%9] THOI R, WAKA FHEQHE LA, 90%2] high oleic
) —S{HIEtZ| M FE AtEZ 20|, KW £ glycerolmonooleate S 2
=
» THsEZHAD, AN ®Z0 FARRHEE A HohD TEHE
oto|A~3 &
AlZL I.,_Q_E = Al
—lEO'” A o |_I EE-'"—CE = AI'E-:"
» 3% 2| SfiHiEt7|$A S AFS S AL T RS A S ARSI M T
v SHHIEZ|AAEAETHE 2, HA M BT ATS| RS EEE R
) i
- = SYeHSET OO M HESEOH S22 HEHES EY
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Al

MOl AREE S22 Al

= S{{HE}Z| kA0 OOl R S AFESHY H| &
) r B S AL 7= A2 melting EHEU M= 2ot
o2 EFX[2F £ MEY (fracturablility)= K07 SRS
F2|1F
Py /
P =N
Y « 10%2] BHYA ELE ethylcelluloseS A2 5D, THE 52t high-
) _ oleic #HHIZI7|M QS AFESHO] KA
» oot HE2 R FO HEL FARIEES EY
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Fig. 3. SEMimage of beef burgers produced by different level of animal fat replacement with the BW oleogel. A B.C - beefburgers with 0.25 and 50% animal
fat replacement, respectively. Magnification - x500; DEF : beefburgers with 0,25 and 50% animal fat replacement, respectively. Magnification : x2000.
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HPMC, beeswax =222 =& X

BM(bread using margarine)

BH(bread using HPMC oleogel) BW (bread using beeswax oleogel)
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BH(bread using HPMC oleogel) BW(bread using beeswax oleogel)

BM(bread using margaring)

Fatty acid
C16:0 20+0.15 1.36+0.03 67.14+0.03
€18:0 3.32+0.36 7.34+0.15 4.19+.0.1
c18:1 7452 £853 81.07 +0.08 26.40£0.07
c18:2 13.89+11.92 377 +0.37 0.06
c18:3 0.16 0.10+0.15 N.D
C20:0 1.15 +0.07 0.89+0.16 0.30+0.01
€20:1 0.13+0.01 0.12 0.04
SFA(%) 7.50 10.15 73.08
MUFA(%) 77.61 83.49 26.54
PUFA(%) 14.63 5.98 0.33
USFA(%) 92.24 89.46 26.87
SFA/UFA 0.08 0.11 2.72

SFAZia g 89.7% 86.1% ]
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HPMC XG
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Water + HPMC + XG

4. SY W0l EM

1. Oil &0 [HE HPMC oleogel
HPMC + XG : olive oil
32g:70¢g 32g:9¢ 32g:120g 32g:125¢ 32g:140g

- Qil E’J%ﬂ% powder 37| (E20{2] Q)f

2. 10% beeswax & 7} beeswax oleogel
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