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After adding EC, the solid ordered/liquid disordered (Ld) and liquid
ordered (Lo)/Ld phase separation in DOPC/dipalmitoyl-sn-glycero-3-phosphocholine/cholesterol or
ergosterol ternary membranes decreased.

Chol-containing membranes are more sensitive to a charged state, and ergosterol-containing
liposomes show lower responses to charged lipids.

These findings of this study not only enhance our understanding of the function of flavors for
biological process but also provide rapid and cost effective performance for the measurement.



¥ X C—19,. F—19—1, 2—19 (58

1. WFEBAE SO &

R Z TR T B 7= DICIRE#EDN EVWESEIENES LECTH S0, RIERY & L CTHEWIEEH
ERON TR U ENTETCLEI EENTWVD, T LT, ZOh T U @B LBEEE S 7o
VBETTFOURAERKT D, HAREOVEERE D IIRGRIEEZ SO L2 LD, AT r BT
EPERREOTFEN Do T, Flo. MROAEFREOMEL, ZRK L <IZ FAS2 Ba 1D XIEIZ
DNT LK ARSI T & 72 [SMG.Saerens et al., Appl. Environ.Microbiol.2008], FAS2 (x5
NEWE AR ZIRET 28T THY, ZORBEEFRDLZ LTI v VBT IV OAEFENENHE
I TETe, YPTROFTE T 2 oLRATHUBIFZERT C b A M ENE N B Rl e & o 3LF B
FIZK Y T e T OVEAEERERE TEIEAIES ) BRI,

gjﬁf‘ffﬂﬂ’ﬂ@%f}kk LCHIBILD e b EIEHROGEMIL TIL, FEEENA o7k

RTHIMEANI LS T DA F U BEN ER ST RETITME LD KA L UNERL TS
Z L3 B T 72 o 72 [S. Yabuuchi et al., J.Biosci.Bioeng.2017], R’ A A > OHEMBITMEN S a1 X
Tu— ViR EEI BT i?in‘lﬂﬂ’jlj\]ﬁ/l//ﬁA/f FURENEM L2 b, Hﬁﬂbm%
BT IR DR SR I B Rl & 2 FFo, N LRI Z W72 i85 b | IEEAERCAK 5
Tl HEDE, RAAL UHBENENT D Z L D45 H > T % [SL.Veatch and SLKeller
Bmwmuwﬂczwﬁ%?m\Px4V%ﬁh:ﬁ%@@ﬁﬁtiééwmﬁﬁﬁg\K@ﬁ

BELa L AT — LOREIICEH LTINS T,

IBEEFIXIHABEZ T CRIREZCLEENTE Y ZOKESCHE., T LTIXRTIAMHFETT
EDOEDITIRD T DA D Z LITFERICHBERE DTSR TH D, LarL, HFiEEN
A& H LW EH RN 2 M S 105 DS RES B D EIRE T VIO YIPEIC 5 2 580 Bi%
MpRDET N E L TH O L MROWEREAPER ) LI A A AFEICEA LTI R TV ORE
TTCHRARONTZHEFNI DR o7zl ANEEN TV,

2. WO H

I DEBGIEE~NED L O REE L T B TF LRI X T AN KIET NS5 =
LT, ENTNOMENFRELE LTHT 2&EZREAMT 57912, BLT 3 DOMF%EHEE 217>
T ZEE L,

(1) A7a BT LVERHED KA A HEiE

(2) SRITNVAFETFT TOEEKRETIVEED KA A 4k

(3) @h 7 v T VAR [FIEAE%] OMMiaRst:

3. WD Fik

(1) W7 arBEFIVERED B AL AEE

EgEER D 7 a VBTV EER LICARE T VI NMaZERL L SR BEMEEIC L 0 Bl AT
o7 (K158, AEET VB NIOFHESEE R A A &I, BEREFHE Solid ordered (So)fH/
TR BERLFFAH Liquid disordered (LA)FHIZ K 2AH7BE (K 1 /2F) . #AAFLF4H Liquid ordered (Lo)
FRARIASER AR Liquid disordered (LAFHIC & 2 FASYHE (4 1 Tk, #—THOHEL Th7an
(Homogenous Ld —£&, (K 1 TA)O =FEEIC KBk, £NENOFENEED Z A 713t
HCYPRFE L RVEIROIIR(So 72 50D, Lo M) THIKT L7z, 2oL ) IS4
T 7T VIR N OB BRSOl L2 OFIG & R Tz,

P_ e |Fluorescence system Cover grass Liposome solution
(Olympus BX51) - L

\
X100 Lens ( x1,000) E hanmber
s 1 Silicon film

_ _ Slide grass

| Samples were kept at 20 °C by using thermo-control system. |
Solid ordered (So) Liquid ordered (Lo) Homogenous (Ld)
/Liquid disordered (Ld) /Ld

1 RAA /%L%ﬁf‘. iﬁ{“ﬁ(fﬁﬁﬁ?@]b‘_/lﬂ\ﬁ X 10 pm ZF&T, T Yoda Chem.
Biodiversity 2023 X V) BAMMEE G E % 5| H,




(2) S FRTNVAFEF TOEERETIVED KA A i

AERE T VB NaERIEE I, fEEE 2 AW b O RIERE LT kT N v azinz
HTETIXTNOEBERE LT,

(3) @A 7Ta BT VAR [EI1ZA13% ) OMMiaRE

AT e U T VARERERE TE AT OFRRICY -2 TXIFAITHE) 25k E LT
JEEAAY

X2 CRT &I Eﬁﬁmﬁﬁﬁa%ﬂmthMEﬁ
)‘9"1//7/I/~“C”“éb\ PeFEV@RE7Z b DL RIEH if‘%
HNLT-, B, HIEFRD c DX 5 il b s Lz,

BB DTz - Tk, Mz IR HE Lk R g & 7k
L7c B¢, FEEUliES, EW M cHE LT,

Length of an alive cell (a)
b: Dead cell
c: Budding cell

2 EEREOPATESE S E T Yoda et al., Biomimetics 2019 X 0 BEfMEE S5 E 45|,

4. WFTEcR
(1) 7 a BT NLERED A A G
T%%%wﬁmféﬁéhtswﬂﬁ THERS KUY Lo/Ld AHA7BES 2 AT T VIR NMaOEl A
S, A BTV EINA TR T 5 2 & 258 L LTZ[T. Yoda Chem. Biodiversity 2023] .
(2):*?wﬁfo®$¢%?wﬁ®Ff4/%L
AEFfEE., i E, 2 VAT B — LD =Ko 5720 Lo/Ld FB53BE R A A AEED LICHE
HBINLMRTERINTZAKRET VBN EO, fEFEE O —H 2 WERE CE S DL
smnm TEE R A A UAEENBIER SN TR ZEDBLRETL VST, EBICZ OfE
HEE % ERT D LD ICI R TN EIMZD EFDEE R A A URBENMIE SN2V E O Lo/Ld
MBI b DORFEI L HVOEIGTHEIND Z LML TW(X 3 LB, £2C, #)
PRI EEND 2 LA T — VIR A TGS END = LI AT — /VIZEEZ CIH
FROFEBRZAToT, 758, BFIEEO—H A mENE CEE #1225 & So/Ld FH7 Bt 2 BlE2
SINRTLK DO, aLATa— LEFEOK & T So/Ld FH4BE RN A A U HEiE DN
DI TH -T2, 722 OB FBSEE R A A ZE 2 WARE T VIR NE b —E OEE T8l
BN, EHIIRTASEMZT-E Z A, Lo/Ld FB45EE R A A &2 EOA KT T LR
FADOEIGITIEZ T2, a L AT e —/LORHI EBE CIIEr-72(M3 TE), 2ol enn, =
NIRRT B VGBI I R T NSO B EZ T Z Ry holz, T O[mIXEERE
DRI 2R BB ML N X 72 L E L EM L T, BEoNONET A2 L TEEICHENLE Y &
THZELHEL TS EBERLT,

Unsaturated lipids/Saturated lipids/Cholesterol {Animal)

Megative-charged
Saturated lipids S:;reemng (+ MaCl

Unsaturated lipids/Saturated lipids/Ergosterol (Fungal)
3 IRTNAFIE T TOMSHEE R A A L&D T. Yoda Membranes 2022 XV 5[,

Screeru

N—agaluwchargad
Satu ratm:l lipids

(3) @h 7 a BTV AERERRE [EIEAHIE%] DM
FRECHAEIN T, AR E L7e TRIEAIFHE) SMIBORE SICHBREZR DT, E



W CITAE B/ NSWI & AR/ L7Z[T. Yoda et al., Biomimetics 2019], F7=. KT T VIR M
WZHh T a TR ORIBERO S T a U gE e TERT L L SE Vb XL/
A RDHZEERFER LI, ZOHBIZONWTEHICEEL L FAND 72D R ENNE 2 T 25 DI
HEand®ENaFzET IONT 2 ERAERET VN ZBIET D B VIR EITo 70,
Ta BN T A BTN EESN AR EAEH L T, REEFR T, REHEEE LT
ERET VB NMaZERL L 2 04 X & a2 5 ~<7=, F%‘E BB LI e Uikl
7‘J7 0 R F N EEEETDRIC, EERETVE/NMIOY A XDRKE LR | Z OB OREE
W EEARTRRRENIE DS NS WV T & 75”59% LN o7, TDZ ENG, ZTNOHEHFY B IIER BN
ﬁ:‘ﬁ%ﬁiﬂ% L CHilaY A XOZIZH G LTV D AREMEN R STz, TS OMFTEak I3
EREREOBEOFEIE L L CEHTX 5 a[§EMEA & 5 [T. Yoda and T. Saito, Membranes 2020],

(4) EBEEY R0 OERET VBN~ RIETEEIZONT

7 a R F )L (EC) LHEEEA VT 2V (IA) (. B FERBEER S TH D, 7 n
VER(CAYEA YT INNT I — L(IAA)NTZENEILEC & TA ORIBMATH D | JHEIE Y 2B W TE
By ThHD, Tz, A YNV AT AT E RIVA)BIFEOFY & L THLIL, RN
HEFEVELTHLNATVWS, ZNHF VKD LEEER L RRKICEE2FD BV TEADT,
FOMRIZHG 2 A BETLZ LI LT,

FER. EC, CA, IA FIFIAA I - THFEHINS, AMfEETH D 1,2-U A LA A /L-sn-
7V tu-3-kKAKaY > (DOPC) HAER SIS A XDV RY —LADOREL A7 A%
B 52T D 2 & HSKEZ[T. Yoda ACS Omega 2022], BTz X J —)LHFICH DA, Zhb
EC X 1A LW o EBEERIIEAFE S EOAHG| S ZTHIEGNEmWN, BIBRENEEND &R
u%m%&;; AN E éili\rbi%“ 72D EFRALIE(X 4,

A

Exo or endo oo inner vesicle

filament Lo dgeneration
Fluctuation only Exo budding gg:;;cwe

M4 WHCEENDIEFYRDICE DL AT 7 ADEIS  T. Yoda ACS Omega 2022 £V 5| H,

F7o IVA ZBEICE TR, AERET AR NMIOT A ARKREL 2D | F20 i HIRE & <
725> T Z & &% L7Z[T. Yodaet al., Biophys. Chem.2021], A 7 =Xt L TiE, LA TFOERIC
HEW U 72, IVA DIIEE D FICA VAT Z & TH

Lipids membranes AAWRKEL 72D, L L, NuyF T EE 75
fob, EREEAEN L 21T VA &8 E A0

ﬂﬂ] B CHE B 2 H 5 A K 7 BN 70

m J | _J i, LU LR S5 2 A & 5510
ﬁ.f FAED SHABKE < Aot SAUL, IZIERL

ML, —EULEELZ ERISELE IVA 2G50
mmmn REE D SAERE T V/NADEE 2 D D1, IVA D3RR

: K& SOERET VRN % 22 #5%/@.\ DOPC
. ’J DHDH DD FHINELIEL RO EER LT, L

R TR 5| B % 5 5 01 DOPC Bl ooms ko v 88 < {4

Isovaleraldehyde(IVA) - | Brwb L ERE UL, ZOkd VA R LIFT0

containing vesicles < LIED FHDTAEREFABMEO R E 0 L &

+ Size increases DIRENR EH LT 2 e BNBESR, 20k 57

* Less themo-responsive EBRLIZAD=ALTHGEN ) FLHHATLHZ L
MWT&XT,

5 FORDICE DL A F 27 AD%E|A  T. Yoda et al., Biophys. Chem. 2021 £ 0 5| H,

IHNHDRERMNS ., FORSRLIRTNAGBIEDOZ A F I 7 AR EICE., FAEE N A A A&
BRI Z KITT Z LWy holz, FYBPEZE L THIRA~DIES{REL L TV 5 il Red:
2, BIBHERZOLONE YWY @/;;%f“#&ﬁé%@ I — L~ AT RE 2R BFGE R S & 72 o 72,



13 13 0 9

Yoda Tsuyoshi 12

The Flavonoid Molecule Procyanidin Reduces Phase Separation in Model Membranes 2022

Membranes 943
DOl

10.3390/membranes12100943

Yoda Tsuyoshi 12

Charged Lipids Influence Phase Separation in Cell-Sized Liposomes Containing Cholesterol or 2022

Ergosterol

Membranes 1121
DOl

10.3390/membranes12111121

Yoda Tsuyoshi 10

Measurement and Characterization of Yeast Cell Size Using a Digital Optical Microscope 2022

Processes 2396
DOl

10.3390/pr10112396

Yoda Tsuyoshi 28

Phase Separation in Liposomes Determined by Ergosterol and Classified Using Machine Learning 2022

Microscopy and Microanalysis 2130 2137

DOl
10.1017/51431927622012521




Yoda Tsuyoshi 7

Direct Observation of Cell- sized Liposomes Containing a Functional Polyphenol Procyanidin B2 2022

from Apple

ChemistrySelect 202201808
DOl

10.1002/slct.202201808

Yoda Tsuyoshi 20

Phase- Separated Structures of Sake Flavors- Containing Cell Model Membranes 2023

Chemistry and Biodiversity 202200750
DOl

10.1002/chdv.202200750

Yoda Tsuyoshi Miyaki Hiroshi Saito Tomoaki 11

Freeze concentrated apple juice maintains its flavor 2021

Scientific Reports 12679
DOl

10.1038/s41598-021-92274-0

Yoda Tsuyoshi Yamada Yudai Chounan Yukiyasu 279

Effects of isovaleraldehyde on cell-sized lipid bilayer vesicles 2021

Biophysical Chemistry 106698

DOl
10.1016/j .bpc.2021.106698




Yoda Tsuyoshi 7
Quality Evaluation of Drinks Based on Liposome Shape Changes Induced by Flavor Molecules 2022
ACS Omega 5679 5686
DOl
10.1021/acsomega.1c04946
Yoda Tsuyoshi Ogura Akira Saito Tomoaki 5
Influence of Ethyl Caproate on the Size of Lipid Vesicles and Yeast Cells 2020
Biomimetics 16
DOl
10.3390/biomimetics5020016
Yoda Tsuyoshi Saito Tomoaki 10
Size of Cells and Physicochemical Properties of Membranes are Related to Flavor Production 2020
during Sake Brewing in the Yeast Saccharomyces cerevisiae
Membranes 440
DOl
10.3390/membranes10120440
Yoda Tsuyoshi Ichinohe Satoko Yokosawa Yukihito 19
Rapid analysis of minerals in oysters using microwave decomposition and inductively coupled 2021
plasma atomic emission spectrometry
Aquaculture Reports 100585

DOl
10.1016/j .aqrep.2021.100585




Yoda Tsuyoshi Miyaki Hiroshi Saito Tomoaki

16

Effect of container shape on freeze concentration of apple juice 2021
PLOS ONE €0245606
DOl

10.1371/journal .pone.0245606

19 0 2

102

2022

2022

16

2022




2022

Tsuyoshi Yoda

Micro-Scale Phase-separation Liposome Detection system of flavor concentrations in Sake, a traditional alcoholic drink in
Japan

International Symposium on Micro-NanoMehatronics and Human Science 2022

2022

2022

Observation of Phase-separation on Sake Flavors-Containing Cell-sized liposomes for quality evaluation

2022




103

2023

2021

15

2021

2021




59

2021

2022

102

2022

14

2020




Shape transformation of cell-sized lipid vesicles focused on key flavors in sake production and yeast

2020

2020

Tsuyoshi Yoda, Hiroshi Miyaki, Tomoaki Saito

Characterization of frozen process and properties on concentration of apple juice

Joint Seminar on Mombetsu Sea Ice Symposium 2021 ~ focusing on the Okhotsk Sea and Polar Oceans

2021

101

2021




2022-026340 2022

2022-123779 2022

https://researchmap. jp/tsuyoshiyoda

https://www.aomori-itc.or.jp/_files/00164375/2021_kougyou.pdf




