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Special Subject Powder Technology to Create a Prosperous Future
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Glassy State Foods Materials Produce New Food Flour
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ABSTRACT

In recent years, many forms of “edible powder” have been applied various processing including addition of
active ingredients and removal of repellent component, and distributed and sold in the market. By adding an
element which is not part of the raw material to design new powder with a new feature, and boldly market the
renewed and reinforced characteristics - this is the strategy. For the European market, where wheat flour is a
staple, it is crucial to distribute flour free of certain elements including gluten free wheat flour.

For the Japanese market, there are technologies to produce and encapsulate high-performance powder of
foodstuff. Is there enough interest in gluten free flour in Japan where we can make full use of the flour milling
technology?

This article focuses on “food glassy state”, which substantially contributes to the future development of the

afore-mentioned technology, while also touching upon the culture of food.

1 P77 7—LRIIEFRESL L5RT M, (PO, 1ELW)] A5 TLE-

72, LI BEIREZTEONEES ), BEICE
[HEWEE - [T 0] oL, &g mEMbLY)HoTEBLONFE, NI [TV T 7—
HO&ZIZEH SN, FERZEFIRZR L, (Z72IF729% k72| RO NIFER S RIS

2 Copyright © 2016 The Author. Published by Hosokawa Micron Corporation. This is an open access article under
BY the CC BY 2.1 JP license (http://creativecommons.org/licenses/by/2.1/jp/).



%‘Z? The Micromeritics No.60 (2017) 20-23

WREEOHIZ THil 3do72k ) TH D, [Hhwiz
TiE, BTy, T3] LEbhTwi, H
W& L L7 TR DS RIT BT EB L 2D, [
T AR DEHERD 5. BHICENTEELED,
FILINZ [HTIR] ZDOTHLD. KERKLT
V7 7—fbL, EobKTHY, & Fr7 ik
AT B L% afbDIRELDTH L, T T~
DFEEICRERNZ WIRETEML L 72 0% [FF 2K
R M5, BEIdKEMRZ B EERLNLHhb, TDX
IS, BRMOT T AT KEMZ D EFOH2L %
LM EHOT I ATH b,

2 A—OyNICChEBELERNLODIGH S
h?

BZELL [XV] FRoOEATERTH LD, B %
nE, AP LTEREZDOTHS ) HHIZI VY
BERA, INZIZOTL2DOTHA ). FEEITE -
L [Wenky] Thdo HRTIE [a ROIFEFE] 28
ARTH %,

3 I-OvyNARNMEEEBNFITTELE

NEBFEOMT 7Y 72D LIk o721,
BBIZO6STHERMESON TS, FAr FEHE
IV AAIKIHIR ORI AR K7 - 72), WAk
5T RKMATFENRD, 770000 [£] 225
EWMNL72DTHD, AVERYIYOMEKE=HH
WHICAN AT, L2 (& s %EmL
Botze TOMITIIED X 9 2wz Tl LI
VOHLTHTHY, NEDOKFEMTHL, Fv v
TOERIEIRT v b (ool b) INEER AN,
PEIZ - i - RIS E Bk E b LD L7z,

PIZHpo72d D, 3 CICKREOREIZHZE
FLIE L 72 2 oy, Ba7eboifbs S
XHEAL, G—ay3pfhe - XHOREHEOMT
DI NS DhL, OB, 7T A DB,
FVUVUY, U—IPRZDFEITDE-RD L LK
M, RBOADVIEIZOTH b, HHIEFDOEN BN
e BAXRCE VT T UVFE— - VT VB
TED PRI Z DED L DOFEEND LN,

4 RICEHP>FEAZIZTETH D

INER Ry MICANRIZ 720 A — AT
V7OT7TR) =V =ZDANLIE, BEWIZHEWERT
M L7

R Do 72 H A IIHEDRNEZHZ ST Lo
2BNTT M) 2RO 720THs, £ -fd
TIEEFZEREA AR TH S, FRlE, KD DA
WS IUE, CAEABRETAEWTH L, X1
ZFHiZ M o

ZOMPZIEHEE L, MOMMEZIKRIES v, &
DENNE, BB OEFEMEL LR DITEDENIEL
Hbhd, MRS LZKTHAREL) LEZEAE
RDBD, NEFGENZ L ErBELOTH D, #
WRMIIBN O L FEbhTnb,

5 VT2 7U—DEFEPDEIZE--T—
Oy /YA

2016 465 7 17 HER X k¥ MIT T, “Food Engineer-
ing for Life” DY Y RIY T ANBI hbitiz, MIT
DYEEPE L 7 - 72 Dr. Marcus Karel O£ i L2410
78 - HETOREZ %222, MTAEPPML &M
T T NS BN [AEORKEEL Y VKDY
L] THb,

INY T T REDHIZ, Stefan Palzer 13 #{H T,
EMEERPIRET S 21 W omAamEg] %
i L7z (Palzer S.,2016)

Palzer K OFE% B3 1L, Th S0 LHAE
&, A BRI R TREREE R, 4
T RRE] L, chesrualwEo R T L —
Tz, RARICLT, EHCHET S, HDHWw
X, AT AME AN L 7SR R R A TR VIR L
T HRICLDTHA ) LV ) KIBRIRETH -
720 Palzer TS OBHIRL T~ DK FWE O % w7 D
WFgess iz BEIC R I N TB Y, [7T7 ZREDOF
M BEICRIZELS EZ2OTH LA, T[LELE
WRERREL D1 ] ) TR -72E ) TH
%o PRHZEAR 1 AC LB R RAE R, ALF AR % 1
JBLINVT 7)) —OEMEREEEZEZDLEFTHIWT
5 (Palzer S., 2005)c DX 9 i L WEHEM
ZHEAMT OO E LTIEH I AIREDF > 7
Y=, WMLy Ny R ETLI L

21



%‘Z? The Micromeritics No.60 (2017) 20-23

AEEHN,D L,

EHENTRANTIE, BH TEMOEEEREK - 7
7 AbEAT ] %R (Furuta T, et al 2003) S 2%
FRELTEY, ColEoE b Hffsh b, 3 —
Oy STIE, VT 7)) —D7d O EM B
BREZEORETH 5.

EIRb, a—nyﬂfiﬁﬁw%y7vw¥a
HES] DA TVDE L) T, Z20-DI2IEdH
LWAHAZEZTHES)DOWMHD XD “C%Z)o

Palzer IROFMII 2 ELFMTH 2 L b b,
INEREEZNOZZE, TNV T V2T R
DEBREFH LM EATINICO A TuY 27 bO X
I TH Ao

BERMFEMEEE LT, TR O&%ENZLIEIZ D
BMLTKEL o TETWAS, [Hk] ThhiZk
BHC) DR 2 &, BhAc ikRE 2 R o 72
(k] 21E5 Z &k, IR 235 T
DR HLIELRETHL, [ E2O< >
TLEHEE) 2Tz,

6 [HZAKEBOEREMS]

[RMOTT ARE] [CHT MK cELEZD
DELT, [EMOF T ARKEL ZOFH], (Suzuki
T.,2006), [ £t & AT AL~ S bHAT ] (Murase N.,
2000) ZRLFEDOLNTWE, ZOHIMOEL %
RIZLLERTH 5,

(1) 77 ARELEIWHEORELEL TV D, 7
VAZNVIZHTT HPEDOIRET, BWASEE ML Tl st
WHDE ST R LS,

MR EwHNC LY, MBI BE %, HEE® 5
D EHR LTI E LTEIRICR 256
HIUE, BATEALELDRETH L L DONRAN S
N5 EHERBET AR E D 37, BoRETEILL
TLEHIZLLDY, CNDFLTTATHL, &
ANINEH72HTHA A9,

Lol WARICHE

FEEITAATWZY, ZOE

e |
2

Bk —=  iifk

GERE

lﬁi + il |

22

ﬁi’%?%i‘:ﬂ?"é’k XD, Frifd A EEIERES
T L FIRELS, —EBIXEE %= & A TR Tl@k&éo
:@%ﬁ@Fl%Ji%mfiﬂLLm%wliﬁ
w%?ﬁlﬁéo_@&%#7%w771ﬁ%(#
WEREEORER) T, hoE [H5A] & X5
%ﬁ%kimm#ﬁ5#§tﬂ&m KBS
HidsEm 2N THTH 5. BEIINRENLT S X
Thbo

I IEWEADE OREZ T T 2 IRE LW
NS

Q) MR EELIMEOBHRZEHTAHI LI
WFT%w7vaﬁa@%E%W5;k%m%
bo WHENRREICH 2 [#k] 225 L CHRZ&E Y
FGALERTELNT 7 AERTHY, @HEOHLIZ
B DR RS BT E) Ui i & 1 2 BE A%
MRTELWVIIERE LA TENV T 7 AWHEIC
Tho WHIBEBENEL b EREREL 2D, ik
AVEDALE N TANES Z & Sk 35 S ke 22
Vo

(3) AEMOFERL EERAET B0, FEHRL
CERBEEXTZTONR Y, RETZZTOTHWD, Wi
FEIZANTZDTIEEKRL S AERSNL, HEE L
D, BHBIZANTT Y 7 v % afbTHDH 50,
TEHAERL VDD, BEEAZTONYPRERLVO
T VT U NEoBLDEa kL TWRAENLTH S,
PEX LT TOOECMBET L L afb L7277 R
AT HZEICL b, ThER DL, BEXT7
TONRY, RETOTHOMEER - 7256F I
WHTHIETHb, EMDOT VTV IKPHEL &
BHHALT B0 BALBHIEIZGHTH 5. EMHORF
LB DOV TIERDOD DB L T 7272 &7
VW (Takai R, 1999) o

4) ZUoRTBOHN T AEMERANT D [
Wil Thsr, EOHYFEZBIITFAL, Ihaxk
L [VUNIREE] 125, F v EZ, HE
o TIHARETHD, TNLVHIZHEEFN TV
KipEL-LDEHRLZEIZXY, H—RMEr s,
FVIREETH 5o RN 5 A THBELR DD ERESL &
xD, VIV FVETRRALTFENL ) TH 5,
(5) WMBICHR o728, B1E2MHL, ¥—A—I
Ao TWBHRAZ O —ABEWEIHE L 72RO Z 2
DR ETHZ %, MEMNCHEREZ, Mok & Bmgo
R (%) TELTWD,



%‘Z? The Micromeritics No.60 (2017) 20-23

e ! &
° Solution § Tg Sucrose
5 & (« 52°C
£ 5 |
P S 1
g S !
€ A «
# E
o
.
A =
reez;
€2ing Curve £ e
Ice + Solution Q
Eutectic Temp. Te N e“’o’(\ ,/'
N,
Ice + Rubber \\ °ooj
Glass Temp. Tg' 32 N
Ice + Glass L7
I T
Glass Transit
Water 100% Cle CTg’ Sucrose 100%

B1 k—AZuo—2REX
Fig. 1 State Diagram of Water and Sucrose
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